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SUMMARY 
The thesis describes the preparation and characteri-
zation of some nitrogenous compounds in the cholestane 
series of steroids. A variety of reactions have been carried 
out for their synthesis. The investigations embodied in this 
thesis, depending upon the type of reaction and class of 
steroidal compounds, have been divided into four parts. 
PART ONE 
Synthesis of steroidal thiocyanates and reaction with KCN 
thereof 
This part deals with the preparation of 6-nitro-7e-
thiocyanatocholestanes (VI-X) by the reaction of 7a-bromo-6-
nitrocholest-5-enes (I-V) with potassium thiocyanide in a 
mixture of ether-methanol at room temperature. The reaction 
is stereoselective as it furnished only one isomer of the 
product. However, from the mother liquors of 7B-thiocyanato-
cholestanes (VIII-X), other products characterized as 73-
(N-thioacetato) amino-6-nitrocholest-5-enes (XVI-XVIII) were 
also obtained in minute quantities. The thiocyanato derivatives 
(VI-X) on treatment with potassium cyanide in alkaline medium 
afforded 5, 7a-dicyano-6a-nitro-5a-cholestanes (XI-XV). 
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PART TWO 
Synthesis of steroidal cyano and dicyano-N-acetylamines 
The preparation of 6ci-(N-acetyl) amino-5-cyano-5a-
cholestanes (XXVII-XXX) and their 7a-cyano analogues 
(XXXI-XXXIII) by the reduction of 5-cyano-6a-nitro-5a-
cholestanes (XIX-XXII) and their 7a-cyano(XXIII-XXVI) ana-
logues with zinc-acetic acid in the presence of water as 
catalyst has been described in this part. The reduction is 
also highly selective as it gaves 6a -(N-acetyl) amino-
cholestanes (XXVII-XXXIV) in quantitative yields. 
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The formation of 6a-(N-acetyl) amino-cholestanes can 
be explained by considering the formation of 6a-amino deri-
vatives in situ which after reaction with acetic acid produced 
the 6a-(N-acetyl) amino derivatives. 
98^17 
(R^  =H,CN) 
(XIX-XXVI) 
CH^COOH 
NC k 
c=o 
I 
CHo 
(XXVII - XXXIV) 
(V) 
PART THREE 
Synthesis of steroidal pyrazolines 
This section deals with the preparation of 6a-nitro-5cx-
cholestano [7a,5-cd]pyrazolines (XXXIV-XXVIII) by the reaction 
7a-bromo-6-nitrocholest-5-enes (III & V) with hydrazine under 
reflux. In the case of reaction of 3 3-hydroxy analogue(IV) 
with hydrazine, however, 6a-nitro-30,5-oxido-5B-cholestane 
(XXXIX) and 6a-nitro-5a-cholestano[3a,5-cd]pyrazoline(XL) were 
obtained. The mechanisms of their formation have also been 
outlined. 
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The mechanism for the formation of pyrazolines has 
been given below: 
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The mechanism for the formation of oxirane compound (XXXIX) 
has been outlined below: 
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The mechanism for formation of pyrazoline in ring (A) is out-
lined below: 
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PART FOUR 
Synthesis of aminosteroids 
The synthesis of 7B-aminocholestanes, achieved by the 
reaction of 7a-bromo-6-nitrocholest-5-ene(III-V) with different 
amines, is presented in this part. The C7-oibromine has been 
replaced by amines producing exclusively the C7-3-aminosteroids, 
2 The substitution at C7 takes place in SN way. 
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One significant point in these reactions is that the 
33-substituents in most of the cases, have been eliminated 
to produce a double bond at C3. It is perhaps due to the 
basicity of amines (particularly the secondary amines). 
SYNTHESIS OF NITROGENOUS 
COMPOUNDS 
THESIS SUBMITTED FOR THE DEGREE OF 
fioctor of Sj^^HtanfifP 
Chemistry 
SHAHABUDDIN 
DEPARTMEfsrr OF CHEMISTRY 
ALIGARM MUSLIM UNIVERSITY 
A L f G A R H ( I N D I A ) 
1 9 6 9 
T3755 
FROM DR. ABUL FA2AL, READER 
SECTION OF ORGANIC CHEMISTRY 
DEPARTMENT OF CHEMISTRY, ALIGARH-202002, INDIA TEL. s 6615 
The Aligarh Muslim University 
ThAA AJ> to ceAtliy that thz m^k ducxihzd In thAj> 
theA^A xA thz o^ginal mn.k oi the candidate and AJ> -btut-
abl2. ion. iubnuMlon ion. tht omM oi the. dzgn^zz oi VocX.on 
oi Pkiio6ophy tn ChoMUt/iy. 
( Vn.. Abul fazaJL 
ACKHOUILEVGEHEHT 
I lAJAJih to expA.e44 my gAtat 4en4e o{j QfiaXJXada to my ^t^toAch 
6upeAviyioA, late. Vfi, Woieem Hcuan Kkan, Ro^aAdA, VzpoAtmtnt. oi ChejtriobtAy, 
AtLga/ih Mu^Lim HYvLvnA^ity, AtigoAh, Mho^d invaZuablt advi.cz and constant 
hdlp ltd to thz bzglnYving o^ thz Monk zmhodldd in tlvu thUAj>. 
1 am imman^diy Indtbtzd to V^i. Abul fazal, RzadzA,, dzpanjtmtYit 
oi ChznivktAy, ktigojih ^uJiLan UyUvzA^iXy, ktigoJik, who acXdd 04 an 
Ajnmddijatd giu.de and heXpzd In coming ap o{i tkU tk(iAij>. He KCL6 been a 
gKcat iiOuAcd o^ iji&piAaXion to me and haj> aZimy-i, encou/mged and aj,^ij>tcd 
me duAing thz dcvzlopmcnt 0|$ thiA n)onk. 
I cxtznd my iinc2At thanki to ?fioiu6ofi S.A.A. laidi, CkaiAman, 
VcpaAtment o^ Ch&inoitAy, AligaAh Mmitim UnivzuiXy, Aliganh, {^on. provid-
ing me nccQJiiiOJiy /leieoAc/i {^adJUXLu. 
I owe a pfioioixnd intclZcctual debt and hcantizIX thanks to 
Vfi. Muba/iak Hiuain, LcatuAcn, Pachhunga Uni^vzAiiXy ColZzgz [SIEHU], Aizoi/Ol 
(MczoA-om), iA)ho ha^ cnnichzd tkij> thuij, by ka, {^fmiX.{^uJi di^cu^^iion, 
cncouAaging counsel and feeen intzfiut. 
My ^incQAc thanks OAz al^o duz to all my ^Aizndi and collzagau, 
{jOA thziJi cncouAagcmznt and coopoAajtion at voAioiU 6tagzi' of, thij> work. 
I zxpAej>6 inzxpticablc gfmXiXudz to my mothzA {^on. hzA blzM,ingi,, 
sacAzd love, and moKoZ 6uppoAt. I alAo ivi^h to fizcofid my fuxAz pzAAonal 
oJXachmznt and i,zni>z o{, gAotitadz to my zldzA bAotheA6,H'i. Mohammad 
Izzatullah and MA. Ra&hzzd Ahmad, (^OA theJji incz66ant zncouAagzmznt and 
aUround dzzp involvement duAing the tAying moment o{i my 6tudUe.6. 
Finally, {jinanciaZ a^^i^tancz {,Aom Univzuity GAont^ ComiTuc64xon, 
New VeI.hi,iA gAatz^alty acknowledged. y^ ^ ^ /^/P. 
[SHAHABimW] 
TO 
THE MEMORY OF MY 
FATHER 
CONTENTS 
Introduction 
Page 
Summary . . . . i - x 
PART ONE 
STEROIDAL THIOCYANATES 
Theoretical .. .. 2-10 
Discussion .. .. 11-28 
Experimental .. .. 29-47 
PART TWO 
STEROIDAL CYANO AND DICYANQ-N-ACETYLAMINES 
Theoretical .. .. 48-55 
Discussion .. .. 56-71 
Experimental .. .. 72-85 
PART THREE 
STEROIDAL PYRAZOLINES 
Theoretical .. .. 86-95 
Discussion ., .. 96 - 107 
Experimental .. .. 108 - 113 
Page 
PART FOUR 
AMINOSTEROIDS 
Theoretical .. .. 114 - 122 
Discussion .. .. 123 - 134 
Experimental .. .. 135 - 142 
REFERENCES . . . . 143 - 148 
SUMMARY 
SUMMARY 
The thesis describes the preparation and characteri-
zation of some nitrogenous compounds in the cholestane 
series of steroids. A variety of reactions have been carried 
out for their synthesis. The investigations embodied in this 
thesis, depending upon the type of reaction and class of 
steroidal compounds, have been divided into four parts. 
PART ONE 
Synthesis of steroidal thiocyanates and reaction with KCN 
thereof 
This part deals with the preparation of 6-nitro-73-
thiocyanatocholestanes (VI-X) by the reaction of 7a-bromo-6-
nitrocholest-5-enes (I-V) with potassium thiocyanide in a 
mixture of ether-methanol at room temperature. The reaction 
is stereoselective as it furnished only one isomer of the 
product. However, from the mother liquors of 78-thiocyanato-
cholestanes (VIII-X), other products characterized as 73-
(N-thioacetato) amino-6-nitrocholest-5-enes (XVI-XVIII) were 
also obtained in minute quantities. The thiocyanato derivatives 
(VI-X) on treatment with potassium cyanide in alkaline medium 
afforded 5, 7a-dicyano-6a-nitro-5a-cholestanes (XI-XV). 
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PART TWO 
Synthesis of steroidal cyano and dicyano-N-acetylamines 
The preparation of 6 a-(N-acetyl) ainino-5-cyano-5a-
cholestanes (XXVII-XXX) and their 7a-cyano analogues 
(XXXI-XXXIII) by the reduction of 5-cyano-6a-nitro-5a-
cholestanes (XIX-XXII) and their 7a-cyano(XXIII-XXVI) ana-
logues with zinc-acetic acid in the presence of water as 
catalyst has been described in this part. The reduction is 
also highly selective as it gaves 6a -(N-acetyl) amino-
cholestanes (XXVII-XXXIV) in quantitative yields. 
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The formation of 6a-(N-acetyl) amino-cholestanes can 
be explained by considering the formation of 6a-amino deri-
vatives in situ which after reaction with acetic acid produced 
the 6a-(N-acetyl) amino derivatives. 
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PART THREE 
Synthesis of steroidal pyrazolines 
This section deals with the preparation of 6a-nitro-5a-
cholestano [7a,5-cd]pyrazolines (XXXIV-XXVIII) by the reaction 
7a-bromo-6-nitrocholest-5-enes (III & V) with hydrazine under 
reflux. In the case of reaction of 3 6-hydroxy analogue(IV) 
with hydrazine, however, 6a-nitro-3B, 5-oxido-5 l3-cholestane 
(XXXIX) and 6a-nitro-5a-cholestano[3a,5-cd]pyrazoline(XL) were 
obtained. The mechanisms of their formation have also been 
outlined. 
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The mechanism for the formation of pyrazolines has 
been given below: 
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The mechanism for the formation of oxirane compound (XXXIX) 
has been outlined below: 
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The mechanism for formation of pyrazoline in ring (A) is out-
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PART FOUR 
Synthesis of aminosteroids 
The synthesis of 73-aminocholestanes, achieved by the 
reaction of 7a-bromo-6-nitrocholest-5-ene(III-V) with different 
amines, is presented in this part. The C7-abromine has been 
replaced by amines producing exclusively the C7-3-aminosteroids, 
2 The substitution at C7 takes place in SN way. 
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One significant point in these reactions is that the 
36-substituents in most of the cases, have been eliminated 
to produce a double bond at C3. It is perhaps due to the 
basicity of amines (particularly the secondary amines). 
INTRODUCTION 
INTRODUCTION 
Nitrogen containing compounds are widely distributed 
in the nature. They are present in plants mainly as alkaloids 
Of than,quinine and its derivatives are popular antimalarials. 
Apart from naturally occuring nitrogen compounds, synthetic 
nitrogenous compounds such as penicillins and diazepines 
are well known antibiotics and tranquillizers respectively 
whereas e-caprolactam, vinyl cyanide, indoles etc. act as 
raw materials for the preparation of polymers and dyes in 
the industry. Among nitrogen containing steroids, steroi-
dal amines, pyrazolines,thiocyanates and their derivatives 
occupy an indisputed position as regards their biological 
activity. Aminosteroids have been shown to possess, anti-
arrhythmic and antiinflammatory properties. They are useful 
as fungicides, amoebicides and trichomonacides. They also 
act as bronchodilator and have been utilized for the treat-
ment of angina, asthma and circulatory troubles. Steroidal 
pyrazolines have found their use as antiinflammatory agents 
and thiocyanatosteroids are used as androgenic, antiinflam-
matory, hypocholesterolemic and pepsin inhibitory agents. 
In the light of their significant uses, the synthesis 
of steroidal thiocyanates, nitrodicyanides, cyano and 
dicyano-N-acetylamines, pyrazolines and aminosteroids have 
been described in this thesis. 
PART ONE 
STEROIDAL THIOCYANATES 
THEORETICAL 
steroidal thiocyanates have been prepared by a number 
of workers from various cholestane derivatives mainly by 
substitution, addition or ring-opening reactions of suitable 
steroidal substrate with thiocyanate group. 
Schoenecker and Ponsold prepared 3-methoxy-16a-thio-
cyanatoestra-1,3,5 (10)-trien-17-ol (II) by nucleophilic subs-
titution of 3-methoxy-16$-bromoestra-l,3,5 (10)-trien-17-ol (I) 
alongwith other derivatives of the latter. Jone's oxidation 
of (I) furnished, 16a-thiocyanatoesterone (III) . 
MeO 
(I) R = OH; R = R = H; R = Br 
(II) : R = OH; R-*" = R^  = H; R^  = SCN 
(III) : RR""" = 0; R^  = H, R^  = SCN 
Abrcimson £.t at. prepared 3B-thiocyanato cardenolide 
(IV) from 3-epidigitoxigenin (V) by successive mesylation 
and treatment with potassium thiocyanide. 
(IV) R = SCN? R-" = H 
(V) R = H; R-^  = OH 
3 Schoenecker subjected bromoestratrienols (VI) 
(R=H, Me) to react with potassium thiocyanide in aprotic 
solvents at different temperatures to give the corresponding 
16o-thiocyanatoestratrienols (VTI) in addition to other 
derivatives. 
H 
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R = H, Me 
(VII) 
R = SCN 
Klimstra prepared 3a-thiocyanato androstanone (IX) 
by the reaction of 2S, 3B-epoxy compound (VIII) with KSCN 
in a mixture of water and ether containing orthophosphoric 
acid at room temperature. 
NCS-' 
(IX) 
Yoneno tt aZ. prepared 7a-methyl-3a-thiocyanato-5a-
androstan-26,17e-diol (XI), useful as an androgenic or anti-
estrogenic agent, by treating 2B, 3g-epoxy-7a-methyl -5o-
androstan-173-ol (X) in THF with an ether solution of thio-
cyanic acid at room temperature.. 
NCS-
(X) (XI) 
Kilmstra" obtained 3a-thiocyanato-5a-androstan-17-one (xill) 
and 17a-methyt-3a-thiocyanato-5a- androstan-176-ol (XIV) res-
pectively by the reaction of 3B-p-tosylsulfonyloxy-5a-andros-
tan-17-one (Xlla) and 3B-p-tosylsulfonyloxy-17a-methyl-5oi-
androstan-17B-ol(Xllb) with KSCN in dimethyl sulfoxide at 
o 
75-80 C respectively. 
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a:R R =0 
brR'^ =ai,R^ =CH2 
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NCS' 
H 
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7 
Sykes and Bajwa synthesized 17B-hydroxy-2'-thiocy-
anato-5a-androst-2-eno [3,2-d] pyrimidine (XVI) by the con-
densation of 17e-hydroxy-2-hydroxymethyIene-5a-androstan-3-
one (XV) with 2-amino-l,3,4- thiadiazole in toluene and 
toluene p-sulphonic acid ( as a catalyst ) at reflux 
temperature. 
HCHO 
NCS 
(XV) 
R^=OH;R^=H 
(XVI) 
R"'"=OH;R^ =H 
g 
Takeda at at. synthesized 6a and 63-thiocyanato pro-
gesterone and related compounds. They obtained 5a-hydroxy-
6B-thiocyanato-5a-pregnan-3,20-dione (XIX) by heating either 
5a,6a-oxido-3e-hydroxy-5a-pregnan-20-one (XVII) with thiocya-
nic acid and subsequent chromic anhydride oxidation or by 
the reaction of 5a,6a-oxido-3,3,20,20-bisethylenedioxy-5a-
pregnane (XVIII) with thiocyanic acid followed by hydrolysis 
with acetic acid. 
Takeda and Yoneno synthesized 5ci-isothiocyanato-llB-
thiocyanato-12a-hydroxy-3,20-dioxopregnane (XX) along with 
other th iocyanatos teroids . 
(XX) 
8 
Toshio and Mosettig carried out the preparation of 
some thiocyanato derivatives of corticoids and androgens. 
For this purpose, they treated 93,lie-oxido-4-pregnene-17a, 
21-diol-3,20-dione, its 21-acetate and 96,ll6-oxido-4-
androstene-3,17-dione with thiocyanic acid in acetic acid 
to obtain, respectively, 9a-thiocyanato-4-pregnene-ll3 ,17a-
21-triol-3,20-dione (XXI; 28%>,its 21-acetate (XXII; 55%) 
and 9a-thiocyanato-4-androsten-lie-ol-3,17-dione (XXIII;35%) 
(XXI) R = a-OH; R = COCH2OH 
(XXII) R = a-OH; R = COCH2OAC 
(XXIII) RR = 0 
Lightner and Djerassi obtained cholestan-5a-ol-66-
thiocyanate (XXV) by the reaction of 5a, 6a-oxidocholestane 
(XXIV) with potassium thiocyanide in a mixture of ice-cold 
water, ether and orthophosphoric acid at 20°C. 
(XXV) SCN 
,12 Takeda e.t at. synthesized 23-thicyanato-5oi-cholestan-
3a-ol (XXVII) by the reaction of 2a,3a-oxido-5a-cholestane 
(XXVI) with thiocyanic acid in the presence of ice-cold water, 
ether and orthophosphoric acid. 
NCS 
(XXVI) (XXVII) 
Treatment of 2B,3e-oxidocholestane (XXVIII) with thio-
cyanic acid under similar conditons gave 3o-thiocyanato-5a-
cholestan-23-ol (XXIX). 
10 
*^ 8"l7 
NCS-
The ring opening or 3a,4a-oxido-5a-cholestane (XXX) 
by the thiocyanic acid afforded the expected 4 6-thiocyanato-
5a-cholestan-3a-ol (XXXI), 
^8^17 
HO-
NGS 
(XXX) (XXXI) 
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DISCUSSION 
steroidal thiocyanates have been found useful as 
androgenic, estrogenic, antiestrogenic, antiinflammatory, 
hypocholesterolemic, pepsin inhibitory, antibacterial and 
antiprotozoal agents. This led us to synthesize steroidal 
thiocyanates from 7a-bromo-nitrocholest-5-enes. The thio-
cyanatocholestenes, 6-nitro-73-thiocyanatocholest-5-enes 
(XXXVII-XLI), contain thiocyanato as well as nitro groups. 
The thiocyanato group along with nitro group is hitherto 
unreported in steroids. Therefore, it is expected that 
these functional groups in conjunction with each other in 
cholestene series may exhibit some rare biological 
activities. 
This part deals with the preparation of 6-nitro-7B-
thiocyanatocholest-5-enes (XXXVII-XLI) from 7a-bromo-6-
nitrocholest-5-enes (XXXII-XXXVI). The synthesis is highly 
stereoselective as it yields predominantly 73-thiocyanate 
isomers alongwith some minor products (XLVII-XLIX) isolated 
from the mother liquors of the products (XXXIX-XLI). These 
thiocyanates were treated with potassium cyanide in order 
to get the anticipated 5-cyano-6a-nitro-5oi-cholestan-76-
thiocyanates which were not formed, instead steroidal nitro-
dicyanides (XLII-XLVI) were obtained. 
12 
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13 
Reaction of 4g, 7a-dibromo-6-nitrocholest-5-ene (XXXII) with 
potassium thiocyanide 
46, 7a-dibromo-6-nitrocholest-5-ene (XXXII) was sub-
jected to reaction with potassium thiocyanide in a mixture 
of ether-methanol. The progress of the reaction was monitored 
by TLC. After the completion of the reaction, contents were 
poured into water, extracted with ether, the ether layer 
washed repeatedly with water and dried over anhydrous Na-SO.. 
Removal of the solvent on a steam bath and crystallization 
afforded a compound, m.p. 205'', as fine crystals. 
^8^17 
N02 
SCN 
Br NO-
(XXXII) (XXXVII) 
Characterization of the compound, m..p. 205°, as 4g-bromo-6-
nitro-7B-thiocyanatocholest-5~ene (XXXVII)t 
The compound, m.p. 205°, was correctly analysed for 
^28^43^2^2^^^ (+ve Beilstein test indicated the presence 
of bromine) (M , 551). The IR spectrum of this product exhi-
1^  
bited a strong absorption band at 2100cm which is assigned 
to the S-CsN stretching frequency. The bands appearing at 
1655 and 1520cnr are due to C=C and olefinic N0„ functional 
groups respectively. PMR spectrum of this product showing 
a broad signal at 6 4.65 for one proton (C7-aH) having Wy = 7Hz, 
indicated C7-proton to be axially oriented. A multiplet 
with W^ - = 8Hz resonating at (5 3.40 is ascribable for C4-aH. 
CIO and C13 methyl protons were seen at (5 1.35 and 0,76 res-
pectively. The appearance of ClO-methyl protons at 6 1.35, 
considerably downfield compared to its normal value, is because 
of the presence of axial bromine at C4 which causes the 
deshielding of methyl protons due to 1,3-diaxial interaction 
between the two. Remaining methyl protons were observed at 
60.90 and 0.80. 
Reaction of 4g-bromo-6-nitro-73-thiocyanatocholest-5-ene 
(XXXVII) with potassium cyanide 
The reaction of 4B-bromo-6-nitro-73-thiocyanatocholest-
5-ene (XXXVII) with potassium cyanide was carried out in mild 
basic ( "^  lOpH) solution. The reaction mixture upon usual 
work up and crystallization gave a compound, m.p. 275°. 
^8^17 
KCN 
Ether-Methanol 
Br NO2 
(XXXVII) 
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Characterization of the compound, m.p. 215°, as 4 3-broino-5, 
7°-dicyano-6Q-nitro-5a-cholestane (XLII) 
The compound, m.p. 275°, gave correct analysis for 
C-,QH . .N^OjBr and positive Beilstein test showed the presence 
of bromine (M , 546). The IR spectrum of this product dis-
played absorption bands at 2240, 1560 and 640cm for C=N, 
NO- and C-Br stretching frequencies respectively. Its PMR 
spectrum exhibited a doublet (J = 5Hz) at i5 4.95 for C6-BH 
and a multiplet with w|- = 7Hz at 5 4.10 for C4-aH. Another 
multiplet at 6 3.90 showing half band width of 10 Hz, indi-
cated the proton at C7 as equatorial CIO and CI3 methyl protons 
appeared at 6 1.37 and 0.70. Remaining methyl protons were 
observed at 5 0.91 and 0.70. The above data supported 
structure (XLII). This structure was confirmed further by 
comparing it (m.p., m.m.p., co-TLC and IR) with an authentic 
scimple. 
Reaction of non-crystallizable portion with potassium 
thiocyanide 
The reaction of the non-crystallizable oil, obtained 
from mother liquor of the product (XXXII), was effected with 
potassium thiocyanide according to the former procedure. Sub-
sequent work up and crystallization provided two products, 
m.ps. 205° and 186° . 
16 
O i l KSCN 
Ether-Methanol 
(XXXII + XXXIII) 
SCN 
(XXXVIII) 
Characterization of the compound, la.p. 205 as 4e-bromo-6-
nitro-76--thiocyanatocholest-5-ene (XXXVII) 
o 
The compound, m.p. 205 , was found identical in all 
respects (m.p., m.m.p., co-TLC and IR) with the compound 
(XXXVII) obtained by the reaction of (XXXII) with potassium 
thiocyanide. 
o 
Characterization of the compound, m.p. 186 , as 6-nitro-7g-
thiocyanatocholest-5-ene (XXXVIII) 
o 
The compound, m.p. 186 , gave an analysis for C H..N^O S 
(M , 472). The IR spectrum of this compound showed a strong 
peak at 2000 cm" which is attributed to S-C^ N functional 
group stretching frequency. A weak band at 1660 and a strong 
band at 152 5 cm are due to C=C and N0» stretching frequen-
cies respectively. Its PMR spectrum exhibited a multiplet 
having a half band width of 7Hz for one proton at (5 4.75, 
assignable to C7-aH. CIO and C13 methyl protons appeared at 
17 
6 1.10 and 0.68. Remaining methyl signals were seen at 
6 0.90 and 0.78 
Reaction of 6-nitro-7e-thiocyanatocholest-5-ene (XXXVIII) 
with potassium cyanide 
6-Nitro-7e-thiocyanatocholest-5-ene (XXXVIII) was 
treated with potassium cyanide at the room temperature. The 
usual work up of the reaction mixture and crystallization 
o 
gave a compound, m.p. 230 . 
CsHl? 
KCN 
Ether-Methanol 
Characterization of the compound, m.p. 230 , as 5, 7a-dicyano-
6a-nitro-5a-cholestane (XLIII) 
o 
The compound, m.p. 230 , gave an analysis for ^ 29^ 45^ 3*^ 2 
(M , 467). IR spectrum of this product showed bands at 2250 
and ISeOcm* , attributed to the cyano and saturated nitro 
groups stretching frequencies respectively. Its PMR spectrum 
displayed a multiplet with W^ = 9Hz for 1 proton resonating at 
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6 3.87, ascribable to C7-equatorial proton. A doublet for 
one proton with J = 5Hz at 6 4.83 assigned to C6-3H. CIO 
and C13 methyl signal were observed at 6 1.07 and 0.70. 
Remaining methyl protons were seen at 6 0.9 3 and 0.83. The 
structure (XLIII) was confirmed further by comparing the 
13 
compound with an authentic sample (m.p., m.m.p., co-TLC 
and IR). 
Reaction of 33-acetoxy-7a-bromo-6-nitrocholest-5-ene 
(XXXIV) with potassium thiocyanide 
The reaction of 33-acetoxy-7a-bromo-6-nitrocholest-5-
ene (XXXIV) with potassium thiocyanide was performed in a 
similar manner. Usual work up of the reaction mixture gave 
o 
an oil which on crystallization provided a compound, m.p.14 4. 
On keeping the mother liquor overnight, another product was 
visualized on TLC plate. Evaporation of the solvent and 
o 
column chromatography gave a compound, m.p.105 . 
AcO. 
'^8^17 
KSCN 
Ether-Methanol 
"Br Ac 
NO. 
NCS oAc 
N02 
(XXXIV) (XXXIX) (XLVII) 
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Characterization of the compound^ m.p. 144^ as 33-acetoxy-
6-nitro-7g-thiocyanatocholest-5-ene (XXXIX) 
o 
The confound, m.p. 144, showed an analysis correct 
for C^QH.gNjO.S (M , 530). Its IR spectrum gave a strong 
band at 2050cnr for the S-CsN stretching frequency. Other 
bands appearing at 1740, 1650 and 1525cm correspond to 
acetate C=0, C=C and olefinic NO2 groups stretching fre-
quencies respectively. PMR spectrum of this product showed 
a multiplet for 1 proton at 6 5.20 with Wj = 20Hz assignable 
to C3-aH. A broad singlet (Wj- = 7Hz) integrating for 1 
proton observed at 6 4.70 is ascribable for C7-aH. A sharp 
singlet integrating for 3 protons at 6 2.00 could be assigned 
to acetate protons (CH^COO). CIO and CI3 methyl proton 
appeared at 6 1.13 and 0.67 respectively. Remaining methyl 
signals were seen at 6 0.90 and 0.80. 
o 
Characterization of the compound, m.p. 105, as 3g-acetoxy-
7g-(N-thioacetato) amino-6-nitrocholest-5-ene (XLVII) 
0 
The compound, m.p. 105 , gave a correct analysis for 
C-,,HCANOO_S. The IR spectrum exhibited absorption bands 
at 3250, 1730 and 1520cnr which correspond to N-H, CH^COO 
and olefinic NO2 stretching frequencies respectively. Absorp-
tion bands at 1200, 1240 and 1040cm , appeared for C=S and 
C-0 stretching frequencies respectively. Its PMR spectrum 
gave a doublet (J = lOHz) for 1 proton at 5 6.73 assignable 
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to NH proton (exchangeable with D2O). A multiplet (Wj = 15Hz) 
for 1 proton (C7-aH) was seen at 6 5.60. Another multiplet 
(Wy = 2lHz) appearing at 6 5.20 for 1 proton is due to C3-aH. 
A sharp singlet integration for 3 protons at 6 4.00 could be 
assigned to methoxy protons (OCH^). Another sharp singlet 
for 3 protons at 6 2.03 is due to the acetate (CH^COO) protons. 
CIO and C13 methyl protons appeared at 6 0.90 and 0.70. 
Remaining methyl protons were seen at6 0.80 and 0.75. 
Reaction of 3g-acetoxy-6-nitro-7B-thiocyanatocholest-5-ene 
(XXXIX) with potassium cyanide 
The reaction of 38-acetoxy-6-nitro-7B-thiocyanatocholest-
5-ene (XXXIX) with potassium, cyanide performed in the similar 
way, yielded a product, m.p. 268. 
AcO 
^8^17 
X\^^x'^^^^/^ SCN 
NO2 
(XXXIX) 
KCN 
Ether-Methanol 
AcO 
(XLIV) 
o 
Characterization of the compound, m.p. 268, as 33-acetoxy-5,7a 
-dicyano-6a-nitro-5a-cholestane (XLIV) 
The compound, m.p. 268, gave analysis for C H N 0 
31 47 3 4 
(M , 525). The IR spectrum of this compound showed absorption 
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bands at 2250, 1725 and ISeScnT"'- for CiN, C=0 and NO 
stretching frequencies respectively. Its PMR spectrum 
exhibited a doublet with J = 5Hz for 1 proton at 6 4.7 5 
which is assignable to the C6-3H. A multiplet at 6 5.20 
with Wj = 18Hz is due to the C3-oH. Another multiplet inte-
grating for 1 proton at6 3.71 with W-x- = 9Hz was due to C7-gH. 
CIO and C13 methyl signals observed at 6 1.13 and 0.70. 
Remaining methyl protons appeared at 6 0.91 and 0.81. More-
over, its identity (m.p., m.m.p. co-TLC and IR) with an authen-
13 tic sample confirmed the above structure. 
Reaction of 7a-bromo-3B-hydroxy-6-nitrocholest-5-ene (XXXV) 
with potassium thiocyanide 
The reaction of 3g-hydroxy analogue (XXXV) with pota-
ssium thiocyanide was carried out in a similar fashion. The 
o 
usual work up and crystallization gave d compound, m.p. 84. 
After keeping the mother liquor overnight the solvent was 
removed and passed over a silica gel column to get a compound, 
o 
m.p. 160. 
^8^17 
KSCN 
Ether-Methanol 
Br NO 
NO2 
(XXXV) (XL) (XLVIII) 
22 
Characterization of the compound, m.p. 84 , as 3e-hydroxy-
6-nitro-7g-thiocyanatocholest-5-ene (XL) 
o 
The compound, m.p. 84 , showed analysis for C„pH..N„O^S 
(M , 488) , which indicated the formation of thiocyanate deri-
vative. The IR spectrum of this compound displayed a very 
strong band at 2050cm for S-C=N stretching frequency. Bands 
at 3450, 1650 and ISSOcnT correspond to the 0-H, C=C and 
olefinic NO^ stretching frequencies respectively. A multiplet 
having Wy = 7Hz at 6 4.73 integrating for 1 proton, suggested 
the orientation of C7-proton as axial. Another multiplet 
(W~- = 22Hz; A/B trans) centred at 6 3.76 for 1 proton can be 
assigned to C3-aH. A broad signal integrating for one proton 
and appearing at 6 2.90 could be assigned for OH proton. CIO 
and CI3 methyl protons appeared at 6 1.13 and 0.70. Remaining 
methyl signals were seen at 6 0.90 and 0.80. 
o 
Characterization of the compound, m.p. 160, as 7B-(N-thioacetato) 
amino-3B-hydroxy-6-nitro-cholestan-5-ene (XLVIII) 
The compound, m.p. 160, was analysed correctly for 
C-QH.QN-O.S. Its IR spectrum gave absorption bands at 3480, 
1525 and 1200cm" which are compatible with, N-H and 0-H, 
olefinic NO-, and C=S stretching frequencies. Its PMR spectrum 
exhibited a doublet with J = lOHz for one proton at 5 6.50 
assignable to the NH proton (exchangeable with D^O). A mul-
tiplet (W=- = 15Hz) at <S 5.65 integrating for one proton is 
due to the C7-aH. Another multiplet at 6 4.90 with W^ = 19Hz 
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appeared for C3-aH. A broad signal at 6 3.00 ( exchangeable 
with D^O) may be assigned to OH proton. CIO and CI3 methyl 
appeared at 6 1.10 and 0.70. Remaining methyl signals were 
observed at 6 0.85, 0.80 and 0.75. 
Reaction of 3e-hydroxy-6-nitro-73-thiocyanatocholest-5-ene(XL) 
with potassium cyanide 
The reaction of 33-hydroxy-6-nitro-7e-thiocyanatocho-
lest-5-ene (XL) with a weak basic solution of potassium cyanide, 
o 
effected in the usual manner, gave a product, m.p. 225. 
NO, 
^8^17 
EQR. 
Ether-Methanol 
SCN 
N02 
(XL) (XLV) 
Characterization of the compound, m.p. 225, as 5,7a-dicyano-
3g-hydroxy--6a-nitro-5a-cholestane (XLV) 
The compound, m.p.225, was correctly analysed for 
C-QH.CN^O^ (M ,483). IR spectrum of this compound exhibited 
absorption bands at 3450, 2245 and 1560cm for O-H, CSN and 
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NO functional groups respectively. Its PMR spectrum gave 
a one proton doublet with J = 5Hz at 6 4.72 ascribable to 
C6-BH. A multiplet with w| = 9Hz for 1 proton at 6 3.80 is 
assignable to the C7-3H proton. Another multiplet (W-2 = 18Hz) 
for C3-oH appeared at 6 4.01. A broad signal at 6 3.21 for 
1 proton, found exchangeable with D2^' "^^ assigned to C3-0H. 
CIO and CI3 methyl protons observed at 6 1.08 and 0.72. Other 
methyl signals appeared at 6 0.91 and 0.85. Moreover, it 
was found identical (m.p., m.m.p., CO-TLC and IR) with an 
13 
authentic sample of (XLV). 
Reaction of 7a-bromo-3g-chloro-6-nitrocholest-5-ene (XXXVI) 
with potassium thiocyanide 
The reaction of 33-chloro analogue (XXXVI) with pota-
ssium thiocyanide was performed in the usual manner. Upon 
work up of the reaction mixture and subsequent crystallization 
o 
a compound, m.p. 112 , was obtained. The mother liquor was 
kept for usual period. Removal of the solvent and column 
o 
chromatography provided a compound, m.p. 175. 
98^17 
KSCN 
Ether Hyiethanol 
Br c i 
NO^ 
(XXXVI) (XLI) (XLIX) 
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Characterization of the compound, m.p. 112 , as 3e-chloro-6-
nitro-7B-thiocyanatocholest-5-ene (XLI) 
o 
The compound, m.p. 112, was analysed for C-oH.^N-O-SCl 
(M , 506) which showed a positive Beilstein test for chlorine. 
The IR spectrum of this compound showed absorption bands at 
2000, 1660 and 1525citr which correspond to the S-C=N, C=C 
and olefinic NO^ functional groups stretching frequencies. 
Its PMR spectrum gave a broad singlet with W^ = 7Hz at 6 4.70 
integrating for 1 proton ascribable to C7-aH. Another mul-
tiplet (w| = 22Hz) at (5 3.90 for 1 proton may be attributed 
to the C3-aproton. CIO and C13 methyl protons were observed 
at 6 1.13 and 0.67. Remaining methyl protons appeared at 
6 0.88 and 0.80. 
o 
C h a r a c t e r i z a t i o n of the compound, m.p. 175, as 73-(N-thioacetato) 
amino -3B-ch lo ro -6 -n i t rocho le s t -5 -ene (XLIX) 
o 
The compound, m.p. 175 , correctly analysed for 
CjgH.-NjO-SCl (M , 538) gave positive Beilstein test for the 
presence of chlorine. IR spectrum of this product showed 
characteristic bands for N-H, olefinic NO^ and C=S stretching 
frequencies at 3500, 1520 and 1200cnr respectively. Bands 
at 1220 and 1040cnr were compatible with C-0 bending vibra-
tions. The PMR spectrum exhibited a doublet with J = lOHz 
for one proton at 6 6.40, exchangeable with DO, can be 
assigned to the NH proton. A multiplet having W-^- = 15Hz at 
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6 5.60 integrating for 1 proton is ascribable for C7-a 
proton. Another multiplet at 6 4.97 with W^ = 22Hz could 
be due to the C3-aH. A sharp singlet for 3 protons appear-
ing at 6 4.00 was due to the methoxy (OCH-) protons, CIO 
and C13 methyl protons appeared at 5 1.10 and 0.61. Remain-
ing methyl protons were seen at 6 0.89 and 0.80. 
Reaction of 3g-chloro-6-nitro-7e-thiocyanatocholest-5-ene(XLI) 
with potassium cyanide 
7e-thiocyanato derivative (XLI) was treated with 
potassium cyanide in a similar way. Upon usual work up and 
crystallization, afforded a compound, m.p. 248. 
^8^17 
KCN 
Ether-Methanol 
-^-CN 
NC 1 
NO, 
(XLI) (XLVI) 
Characterization of the compound, m.p. 248, as 3B-chloro-5, 
7a-dicyano-6a-nitro-5a-cholestane (XLVi) 
The compound, m.p. 248, analysed for C H N-OCl 
displayed IR absorption bands at 2250 and 1565citr for CHN 
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and N0„ groups respectively. The PMR spectrum showed a 
multiplet with W^ = 16Hz at 6 4.20 for C3-aH and a doublet 
with J = 5Hz appeared at 6 4.78 due to C6-6H. A multiplet 
for 1 proton with W^ = 9Hz at <S 3.70 may be assigned to the 
C7-BH proton. CIO and C13 methyl protons appeared as sing-
lets at 6 1.15 and 0.70. Other methyl signals were seen as 
singlets at 6 0.93 and 0.83. Its identity (m.p., m.m.p., 
13 
co-TLC and IR) with an authentic sample further confirmed 
the structure (XLVI) assigned to it. 
The synthesis of 73-thiocyanatocholestanes (XXXVII-XLI) 
is stereoselective as the other products did not appear even 
in minute quantities during the course of reaction. But, on 
keeping the mother liquor overnight, a minor product appeared 
on the TLC plate which was isolated and characterized on the 
basis of elemental analyses and spectral data. The structure 
assigned to the latter compound was 7B-(N-thioacetato) amino-6-
nitrocholest-5-ene. Its formation may be rationalized by 
the following mechanism: 
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CsHl? 
2 . CH^OH 
CH3CH 
H - S o l . 
The 7 3-thiocyanate group undergoes slow isomerization to 
isothiocyanate which reacts with methanol (present in the solu-
tion) to result the 7B-(N-thioacetato) amino derivatives 
(XLVII-XLIX). 
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EXPERIMENTAL 
o. All the melting points (in C) were taken on a hot 
Kofler block and are uncorrected. IR spectra were measured 
with Pye-Unicam SP3-100 spectrophotometer, UV on Pye-Unicam 
PU8800 spectrophotometer and mass spectra on T-JMS-300D mass 
spectrometer. PMR spectra were run in CDCl- on Varian A-6 0, 
Perkin Elmer R-32 and Varian CFT-20instruments with TMS as 
the internal standard and chemical shifts expressed indppm. 
TLC plates were coated with silica gel G and sprayed with a 
20% aqueous solution of perchloric acid. 
3g-Chlorocholest-5-ene 
Freshly purified thionyl chloride (75 ml) was gradually 
added to cholesterol (100 g) at room temperature. A vigorous 
reaction ensued with the evolution of gaseous products. When 
o 
the reaction slackened, the mixture was heated at 50 on a 
water bath for half an hour. The contents were then poured 
into cold water with stirring. The yellow solid thus obtained 
was filtered under suction, washed several times with water 
and air-dried. Crystallization from acetone gave 36-chloro-
cholest-5-ene as fine crystals. Yield, 94.0 g; m.p. 95-96 
14 ° 
(reported , m.p. 96-97 ). 
Cholest-5-ene 
33-Chlorocholest-5-ene (10 g) was dissolved in amyl 
alcohol (230 ml) and sodium metal (20 g) in small pieces was 
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added to the solution with continuous stirring over a period 
of 8 hours. The reaction mixture was warmed occasionally. 
When all the sodium metal dissolved, the reaction mixture 
was poured into water, acidified with hydrochloric acid 
(50%; 1.5 litres) and allowed to stand over night. A white 
crystalline solid floating over the surface of amyl alcohol 
layer was filtered under suction, washed thoroughly with 
water and air-dried. The crude material on crystallization 
from acetone furnished cholest-5-ene as leaflets. Yield, 
o 15 ° 
8.6 g; m.p. 94 (reported , m.p. 95 ). 
6-Nitrocholest-5-ene 
A suspension of finely powdered cholest-5-ene (6 g) 
in glacial acetic acid (50 ml) and nitric acid (15 ml; d, 1.5) 
o 
was vigorously stirred below 20 , followed by the addition 
of sodium nitrite (3 g) in small amounts, over a period of 
1 hour. The reaction mixture was stirred for additional 4 
hours and then poured into ice-cold water when a yellow product 
precipitated. The product, thus obtained was extracted with 
ether, the ether layer washed successively with water, sodium 
bicarbonate solution ('\^  5%) , water, dried over anhydrous 
Na^SO. and filtered. Removal of the solvent provided the 
6-nitrocholest-5-ene as an oil which was crystallized from 
methanol as leaflets. Yield, 4.6 g; m.p. 119-120 (reported , 
m.p. 120-121° ) . 
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4p^7a-Dibromo-6-nitrocholest-5-ene (XXXII) 
A mixture of 6-nitrocholest-5-ene (2g) and freshly 
crystallized N-bromosuccinamide (2g) in carbon tetrachloride 
(250 ml) was refluxed on a steam bath for a period of 24 
hours in presence of few crystals of benzoyl peroxide as a 
catalyst. It was then cooled, filtered, and the filtrate 
washed successively with water, sodium sulphite solution ('^'5%) , 
water, dried over anhydrous Na2S0. and filtered. Removal 
of the solvent on a steam bath and crystallization from 
methanol afforded the desired compound (XXXII). Yield, 
o 17 ° 
1.2 g; m.p. 142 (reported , m.p. 143 ). 
Filtrate of the above compound on evaporation gave 
an uncrystallizable oil which was shown (on TLC plate) to be 
an inseparable mixture of dibromocompound (XXXII) and 7a-
13 bromo-6-nitrocholest-5-ene (XXXIII). 
Reaction of 4B,7a-dibromo-6-nitrocholest-5-ene (XXXII) 
with KSCN 
Potassium thiocyanide (10 g) was added to a solution 
of 4 8,7o-dibromo-6-nitrocholest-5-ene (XXXII) (5 g) in ether-
methanol mixture (150 ml; 1:1) at room temperature and the 
reaction mixture was kept for 24 hours with occasional 
shaking. The change of colour from light yellow to brown 
indicated the completion of the reaction (progress of reac-
tion was monitored through TLC). Thereafter, the reaction 
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mixture was mixed with a large amount of water and extracted 
with ether. The ether layer was washed repeatedly with water, 
dried over anhydrous Na^SO^ and filtered. Removal of the 
solvent on a water bath and crystallization from methanol 
o 
gave the product (XXXVII). Yield, 4 g; m.p. 205 . 
MS : ~ 551 (M^). 
IR(KBr) : v 2100(SCN); 1655(C=C); 1520, 1390 
max 
(olefinic NO2) and 640cm~"^  (C-Br) . 
PMRCCDClg) : 6 4.65 (br,s W^ = 7Hz, IH, C7-oiH); 3.40 
(m, w| = 8Hz, IH, C4-aH); 1.35 (s, 3H, ClO-CH^); 
0.76 (s, 3H, CIS-CH^)? 0.90 and 0.80 (remaining 
methyl protons). 
Analysis Found : C, 60.79; H, 7.86; N, 5.15 
*^28^43^2°2^®^ requires : C, 60.98; H, 7.80; N, 5.08%. 
Reaction of 46-bromo-6-nitro-7B-thiocyanatocholest-5-ene 
(XXXVII) with alkaline KCN solution ; 4e-Bromo-5, 7a-dicyano-6a-
nitro-5a-cholestane (XLII) 
43-BroTno-6-nitro-7 6-thiocyanatocholest-5-ene (XXXVII; 2g) 
was dissolved in ether - methanol mixture (90 ml; 2:1). After-
wards, solution of KCN (5 g) made in water - methanol mixture 
o 
(60 ml; 1:5) at OC, and its pH adjusted at "^  10 (on pH paper) 
and by adding concentrated hydrochloric acid dropwise with 
occasional shaking in a fuming chamber, was mixed with the 
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solution of the compound (direct addition of KCN solution 
being highly alkaline, was avoided as it changed desired 
compound to other products) and the reaction mixture left 
at the room temperature for 4 hours. Then the reaction 
mixture was mixed with an excess of water, extracted with 
ethylacetate, the organic layer washed repeatedly with 
water, dried over anhydrous Na-SO, and filtered. The 
solvent was evaporated on a water bath and the residue so 
obtained was crystallized from methanol to yield product 
(XLII), 1.5 g; m.p. 275 (reported , m.p. 275 ). 
MS : - 546 (M"*") . 
z 
IR(KBr) : V 2240 (CiN) ; 1560, 1375 (NO^) and 640cm"-'-
ITiaX Z 
(C-Br). 
PMR(CDCl2) : 6 4.95 (d, J = 5Hz, IH, C6-BH) ; 4.10(m, W^ =7Hz, 
IH, C4-aH), 3.90(m, w| = lOHz, IH, C7-6H); 1.37 
(s, 3H, ClO-CH^); 0.70 (s, 3H, C13-CH ); 0.91 
and 0.81 (other methyl protons). 
Analysis Found : C, 63.66; H, 8.10; N, 7.66 
^29^44'^3^^ requires : C, 63.73; H, 8.05; N, 7.69%. 
Reaction of non-crystallizable oily residue containing 43-7a-
dibromo-6-nitrocholest-5-ene (XXXII) and 7a-bromo-6-nitrocho-
lest-5-ene (XXXIII) with potassium thiocyanide;4e-Bromo-6-
nitro-73-thiocyanatocholest-5-ene(XXXVII) and 6-nitro-7&-
thiocyanatocholest-5-ene (XXXVIII) 
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The non-crystallizable oil obtained from the bromina-
tion of 6-nitrocholest-5-ene (ca Ig) was taken in ether-
methanol (1:1) and treated with KSCN and the reaction mixture 
was kept at room temperature for 24 hours. The reaction mix-
ture then was poured into a large excess of water and extrac-
ted with ether. The ether layer was washed with water and 
dried over anhydrous Na2S0.. Removal of solvent on steam 
bath gave an oily mixture which contained two products. This 
mixture was chromatographed on a silica gel column (20 g; BDH, 
Bombay). Elution with petroleum ether -ether (35:1) gave a 
o 
compound; m.p. 205 (identical with 43-bromo-6-nitro-7g-
thiocyanatocholest-5-ene (XXXVII) in all respects); yield 0.10 g, 
Continued elution with petroleum ether -ether (20:1) afforded 
the other product, 6-nitro-7 3-thiocyanatocholest-5-ene (XXXVIII) 
o 
which was c r y s t a l l i z e d from methanol. Yie ld , 0.85 g; m.p. 186 . 
MS 
IR(KBr) 
? 472 (M"^ ) . 
V ,^2000 (SCN); 1660(C=C); 1525 and 13B0cm 
(olefinic NO2). 
-1 
PMR(CDCl2) 64.75 (m, W-J = 7Hz, IH, C7-aH) ; 1.10(s, 3H, 
ClO-CH^); 0.68 (s, 3H, C13-CH^); 0.90 and 
0.78 (other methyl protons). 
Analysis Found C, 71.27; H, 9.30; N, 5.90 
S8"44^2°2^ requires C, 71.19; H, 9.33; N, 5.93^  
35 
Reaction of 6-nitro-7e-thiocyanatocholest-5-ene (XXXVIII) 
with alkaline KCN solution ; 5, 7a-Dicyano-6a-nitro-5a-
cholestane (XLIII) 
To a suspension of KCN (5 g), water - methanol (60 ml, 
1:5) and cone. HCl (2 ml), was added a solution of 6-nitro-
73-thiocyanatocholest-5-ene(XXXVIII; 2g) dissolved in ether -
methanol (90 ml, 2:1), and the reaction mixture was allowed 
to stand at room temperature for 4 hours. After the comple-
tion of the reaction (monitored through TLC), the reaction 
mixture was poured into water and extracted with ether. 
Ether layer was washed with water, dried over anhydrous 
NajSO. and filtered. Removal of the solvent on a steam bath 
and crystallization from methanol afforded the product (XLIII). 
° 13 " 
Yield 1.4 g; m.p. 230 (reported , m.p. 230 ). 
MS : ^ 467 (M^ )^ . 
IR(KBr) : v„,^2250 (C=N) ; 1560 and 1380cm"-'- (N0„). 
PMR(CDCl2) : 64.83 (d, J = 5Hz, IH, C6-eH); 3.87(m, W^ = 9Hz, 
IH, C7-3H); 1.07 (s, 3H, ClO-CH^); 0.70 (s, 3H, 
CI3-CH2); 0-93 and 0.83 (other methyl protons). 
Analysis Found : C, 74.61; H, 9.65; N, 8.93 
C2QH.cN302requires : C, 74.51; H, 9.63; N, 8.99%. 
35 
3e-Acetoxycholest-5-ene 
A mixture of cholesterol (50 g), purified pyridine 
(75 ml) and freshly distilled acetic anhydride (50 ml) was 
heated on a Steam bath for 2 hours. The resulting light 
brown solution was poured into crushed ice-water mixture with 
stirring. A light brown precipitate, thus obtained, was 
filtered under suction, washed with water (until free from 
pyridine) and dried in air. The crude product on crystalli-
zation from acetone gave the pure acetate. Yield, 4 5 g; 
O II g O 
m.p. 115 (reported m.p. 116 ). 
3 B-Acetoxy-6-nitrocholest-5-ene 
3 3-Acetoxycholest-5-ene (10 g) was taken in nitric 
acid (d, 1.52; 250 ml). To this mixture, sodium nitrite (5 g) 
was gradually added over a period of 1 hour with continuous 
stirring at a temperature below 20 . The stirring was further 
continued for additional 2 hours, when a yellow spongy mass 
separated on the surface of the reaction mixture. The con-
tents were poured into cold water, extracted with ether, the 
ether layer was successively washed with water, sodium bicar-
bonate solution ('V'5%), water, dried over anhydrous Na„SO 
and filtered. Removal of the solvent provided the nitro 
compound as an oil which was crystallized from methanol. Yield, 
° 19 ° 
7 g; m.p. 103 (reported , m.p. 102-104 ). 
37 
3g-Acetoxy-7a-bromo-6-nitrocholest-5-ene (XXXIV) 
Freshly crystallized N-bromosuccinamide (2 g) was 
added to a solution of 33-acetoxy-6-nitrocholest-5-ene (2 g) 
in carbon tetrachloride (250 ml) and the reaction mixture 
refluxed on a steam bath for 24 hours in the presence of few 
crystals of benzoyl peroxide. The reaction mixture was then 
cooled, filtered and filtrate washed successively with water, 
sodium sulphite solution ('^'5%) , water, dried over anhydrous 
Na~SO, and filtered. Removal of the solvent on a steam bath 2 4 
and crystallization from methanol afforded the product(XXXIV) 
o 
as shining white crystals. Yield 1.52 g; m.p. 164-165 
17 ^ (reported , m.p. 165 ). 
Reaction of 3P-acetoxy-7a-bromo-6-nitrocholest-5-ene(XXXIV) 
with potassium thiocyanide ; 3e-Acetoxy-6-nitro-7g-thiocya-
natocholest-5-ene (XXXIX) 
A solution of 3S-acetoxy-7a-bromo-6-nitrocholest-5-ene 
(XXXIV) (5 g) was made in a mixture of ether - methanol 
(150 ml; 1:1). Potassium thiocyanide (10 g) was added to 
the above solution and the reaction mixture was kept at room 
temperature for 24 hours by which time the reaction was over 
(progress monitored by TLC). The reaction mixture was then 
poured into a large excess of water and extracted with ether. 
The ether layer washed with water, dried over anhydrous Na-SO. 
and filtered. Evaporation of the solvent on a steam bath 
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followed by crystallization from methanol provided crystal-
line product (XXXIX). Yield, 4.6 g; m.p. 144 . 
MS : - 530 (M"^). 
z 
IR(KBr) : \^ax^°^° (SCN); 1740 (CH^COO), 1650(C=C),1525 
and 1360cnr (olefinic NO ) . 
PMRCCDClj) : 6 5.20 (m, W^ = 20Hz, IH, C3-aH)• 4.70 (br,s, 
w| = 7Hz, C7-aH); 2.00 (s, 3H, CH^COO); 1,13 
(s, 3H, ClO-CH^); 0.67 (s, 3H, CI3-CH2); 0.90 
and 0.80 (other methyl protons). 
Analysis Found : C, 68.10; H, 8.72; N, 5.21 
^30^46^2^4^ requires : C, 67.92; H, 8.68; N, 5.28%. 
3g-Acetoxy-7B-(N-thioacetato) amino-6-nitrocholest-5-ene 
(XLVII) 
On keeping the mother liquor of the product (XXXIX) 
overnight, another product appeared on TLC plate which was 
chromatographed over a silica gel column (10 g; BDH, Bombay). 
Elution with petroleum ether -ether (10:1) and on crystalli-
zation from methanol afforded the product (XLVII) as light 
o 
yellow shining crystals. Yield 0.25 g; m.p. 105 . 
MS : - 562 (M"*") . 
z 
IR(KBr) V 3250(NH); 1730 (CH^COO); 1520, 1380 (ole-
finic NO2); 1200 (C=S) ; 1240 and 1040cm"•"• (C-O) . 
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PMRlCDCl^) • 6 6.73 (d, J = lOHz, IH, exchangeable with 
D2O, NH) ; 5.60(m, W-| = 15Hz, IH, C7-aH) ; 5.20 
(m, w| = 21Hz, IH, C3-aH); 4.00 (s, 3H, OCH ); 
2.03(s, 3H, CH^COO); 0.90 (s, 3H, ClO-CH^); 
0.70 (s, 3H, CIS-CH^); 0.80 and 0.75 (remain-
ing methyl protons). 
Analysis Found : C, 66.29; H, 8.83; N, 4.96 
^31^50^2^5^ requires : C, 66.19; H, 8.90; N, 4.98%. 
Reaction of 3g-acetoxy-6-nitro-73-thiocyanatocholest-5-ene 
(XXXIX) with alkaline KCN solution ; 3g-Acetoxy-5, 7a-dicyano-
6a-nitro-5a-cholestane (XLIV) 
To a solution of 33-acetoxy-6-nitro-73-thiocyanatocho-
lest-5-ene (XXXIX) in ether - methanol mixture (90 ml; 2:1) 
was added KCN solution (60 ml) as prepared earlier. After 
the completion of the reaction ( 4 hours ), the reaction mix-
ture was poured into a large amount of water and extracted 
with ether. The ether layer was washed repeatedly with water, 
dried over anhydrous Na„SO. and filtered. Removal of the 
solvent and crystallization from methanol gave the dicyano 
o 13 o 
compound (XLIV). Yield, 1.90 g; m.p. 268 (reported , m.p, 268 ) 
MS : - 525 (M"^) . 
z 
IR(KBr) : v 2250 (C=N) ; 1725 (CH^COO) ; 1565 and 1370cm~-'-
(N02). 
40 
PMRCCDCl^) : 6 5.20(m, W^ = 18Hz, IH, C3-aH); 4.75 (d, 
J = 5Hz, IH, C6-^); 3.71 (m, w|- = 9Hz, IH, 
C7-6H); 2.02 (s, 3H, OCOCH^)? 1-13 (s, 3H, 
CIO-CH3); 0.70 {s, 3H, CI3-CH3) ;0.91 and 0.81 
(other methyl protons). 
Analysis Found : C, 70.90; H, 8.90; N, 8.07 
C^^H.-N^O. requires : C, 70.85; H, 8.95; N, 8.00%. 
33-Hydroxy-6-nitrocholest-5-ene 
A mixture of 3B-acetoxy-6-nitrocholest-5-ene (5.0 g), 
methanol-perchloric acid (160 ml; 5:3) was refluxed on a steam 
bath for 2 hours. The solvent was then removed and residue 
thus obtained extracted with chloroform. The organic layer 
was washed succesively with water, sodium bicarbonate solution 
[^ 5%), water, dried over anhydrous Na_SO. and filtered. 
Removal of the solvent and crystallization from methanol 
o 
afforded the desired compound. Yield, 4.3 g; m.p. 130 , 
20 ° 
(reported , m.p. 129-131 ). 
Reaction of 3B-hydroxy-6-nitrocholest-5-ene with N-bromosu-
ccinamide t 7a-Bromo-3B-hydroxy-6-nitrocholest-5-ene(XXXV) 
A mixture of 3B-hydroxy-6-nitrocholest-5-ene (2 g) 
and freshly prepared, N-bromosuccinamide (2 g) in carbon 
tetrachloride (250 ml) was refluxed on steam bath for 24 hours 
in the presence of benzoyl peroxide in catalytic amount. It 
41 
was then cooled, filtered and the filtrate washed successively 
with water, sodium sulphite solution ( '^5%),water, dried over 
anhydrous Na_SO. and filtered. Removal of the solvent on a 
steam bath gave an oily product which was purified on a silica 
gel column (40 g; BDH, Bombay). Elution with banzene - ethyl 
acetate (30:1) furnished the bromocompound (XXXV) which was 
crystallized from methanol. Yield, 1.45g; m.p. 239 (reportea , 
m.p. 240 ). 
Reaction of 7ct-bromo-3 3-hydroxy-6-nitrocholest-5-ene (XXXV) 
with potassium thiocyanide ; 3 3-Hydroxy-6-nitro-7 3-thiocya-
natocholest-5~ene (XL) 
To a solution of 7a-bromo-3B-hydroxy-6-nitrocholest-5-
ene (XXXV;.5 g) in ether - methanol (150 ml; 1:1), potassium 
thiocyanide (10 g) was added and the reaction mixture was 
kept at room temperature for 24 hours, after which time, the 
reaction completed (progress checked through TLC). The usual 
work up of the reaction mixture, evaporation of the solvent 
and crystallization from methanol gave product (XL). Yield, 
o 
4.20 g; m.p. 84 . 
MS : - 488 (M"*") . 
z 
IR(KBr) : v 3450(br, OH); 2050(SCN); 1650(C=C); 1530 
rticix 
and 1380cin ( o l e f i n i c NO^). 
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PMRiCDCl^) : 5 4.73(m, w| = 7Hz; IH, C7-aH); 3.76 
(m, W^ = 22Hz, IH, C3-aH); 2.90(br, s, IH, 
exchangeable with DpO,OH); 1.13 (s, 3H, 
ClO-CH^); 0.70(s, 3H, CIS-CH^); 0.90 and 
0.80 (other methyl protons). 
Analysis Pound : C, 69.00; H, 9.10; N, 5.72 
*'28^44^2°3^ requires : C, 68.85; H, 9.02; N, 5.74%. 
7 3-(N-thioacetato) Amino-3B-hydroxy-6-nitrocholest-5-ene(XLVIII) 
On keeping the mother liquor of the product (XL) 
overnight, another product was seen on TLC plate. After eva-
poration of the solvent it was chromatographed over silica gel 
column ( 15 g; BDH, Bombay ). Elution with petroleum ether 
-ether (10:1) afforded product (XLVIII), Yield, 0.52g,m.p. 160°. 
MS : 5 520(1^"^) . 
IR(KBr) : ^ 3480(N-H, OH); 1525, (olefinic NO„);1200 
^ max 2 
(C=S) ; 1225 and 1050cm""^  (C-0) . 
PMR(CDC1_) : 66.50 (d, J = lOHz,exchangeable with D O , 
NH); 5.65(m, W^ = 15Hz, IH, Cl-aU); 4.90 
(m, W^ = 19Hz, IH, C3-aH); 3.00(br, s, IH, 
exchangeable with D2O, OH), 1.10(s, 3H, 
ClO-CH^); 0.70(s, 3H, CI3-CH2); 0.85, 0.80 
and 0.75 (remaining methyl protons). 
43 
Analysis Found : C,66.82; H, 9.29; N, 5.36 
*^29"48^2°4^ requires : C, 66.92; H, 9.23; N, 5.38%. 
Reaction of 3g-hydroxy-6-nitro-7&-thiocyanatocholest-5-ene(XL) 
with alkaline KCN solution : 5, 7a-Dicyano-33-hydroxy-6Q-nitro-
5a-cholestane (XLV) 
33-Hydroxy-6-nitro-7S-thiocyanatocholest-5-ene (XL) 
(2 g) was dissolved in ether - methanol (90 ml, 2:1) and to 
this was added the suspension of KCN (5 g), water - methanol 
(60 ml, 1:5) and cone. HCl (2 ml), reaction mixture was kept 
at room temperature for 3 hours in a fuming chamber. After 
the completion of the reaction (checked through TLC), the 
reaction mixture was poured into a large excess of water and 
extracted with ether. Ether layer was washed with water, dried 
over anhydrous Na»SO. and filtered. Removal of the solvent on 
a steam bath and crystallization from methanol afforded the 
° 13 
dicyano product (XLV). Yield 1,6 g; m.p. 225 (reported , 
o 
m.p. 225 ). 
MS : - 483 (M"^ ) . 
z 
IR(KBr) : v 3450 (OH); 2245 (C^N); 1560 and 1370cm" •"• 
max 
(NO2). 
^4 
PMR(CDCl-) : 64.72(d, J = 5Hz, IH, CG-gH); 4.01(m,w| = 
18Hz, IH, C3-aH); 3.80(m, w| = 9Hz, IH, C7-3H); 
3.21 (br, s, IH, exchangeable with D-0, C3-0H); 
1.08 (s, 3H, CIO-CH3); 0.72(s, 3H, C13-CH ); 
0.91 and 0.85 (remaining methyl protons). 
Analysis Found : C, 72.10; H, 9.35; N, 8.67 
^29"45^3°3 requires : C, 72.04; H, 9.32; N, 8.69%, 
33-Chloro-6-nitrocholest-5-ene 
To a well stirred mixture of 3B-chlorocholest-5-ene 
{10 g), glacial acetic acid (70 ml) and nitric acid (d, 1.52; 20 ml) 
o 
cooled below 20 , was added sodium nitrite (5 g) gradually over 
a period of 1 hour. The reaction mixture was stirred continuously 
for additional 3 hours. Ice-cooled water was then added to it 
and the yellowish solid thus separated, was filtered and air-
dried. The product was crystallized from methanol as needles. 
° 21 ° 
yield, 7.0 g; m.p. 152 (reported , m.p. 153 ). 
7Q-Bromo-3g-chloro-6-nitrocholest-5-ene (XXXVI) 
33-Chloro-6-nitrocholest-5-ene (2 g) was dissolved in 
carbon tetrachloride (250 ml) and to this was added freshly 
crystallized N-bromosuccinamide (2 g). The reaction mixture 
was refluxed on a steam bath for 24 hours in the presence of 
few crystals of benzoyl peroxide. Thereafter, the reaction 
mixture was cooled, filtered and filtrate washed successively 
^5 
with water, sodium sulphite solution ('^-5%) , water, dried 
over anhydrous Na2S0, and filtered. Evaporation of solvent 
on a steam bath and crystallization from methanol gave the 
o 
product (XXXVI) as fine crystals. Yield, 1.6 g; m.p. 167 
17 ° (reported , m.p. 167 ). 
Reaction of 7a-bromo-33-chloro-6-nitrocholest-5-ene (XXXVI) 
with potassium thiocyanide ; 3B-Chloro-6-nitro-7 8-thiocyana-
tocholest-5-ene (XLI) 
Potassium thiocyanide (10 g) was added to a solution 
of 7a-bromo-36-chloro-6-nitrocholest-5-ene (XXXVI) (5 g) in 
a mixture of ether - methanol (150 ml, 1:1) and was kept at 
room temperature for 2 4 hours. Change of colour of solution 
from light yellow to brown showed the completion of reaction 
(monitored by TLC). The reaction mixture was then mixed with 
water,extracted with ether in the usual way and dried over 
NajSO.anhydrous and filtered. Removal of solvent and crys-
tallization from methanol gave thiocyanate (XLI). Yield, 
o 
4.25 g; m.p. 112 . 
MS : - 506 (M"^). 
z 
IR(KBr) : v„^^2000(SCN); 1660(C=C); 1525, 1370 (ole-
IllaX 
finic NO2) and 765cm'•'• (C-Cl) . 
PMR(CDCl2) : 6 4.70(br,s, IH, W^ = 7Hz, C7-aH); 3.90(m,lH, 
W^ = 22Hz, C3-aH); 1.13(s, 3H, ClO-CH^); 0.67 
(s,3H CI3-CH3); 0.88 and 0.80 (other methyl 
protons). 
^6 
Analysis Found : C, 66.60; H, 8.46; N, 5.50 
2^8^ 43*^ 2^ 2^ "^'" ^ ^q^i^^s : C, 66.40; H, 8.50; N, 5.53%. 
7 &7:N-thioacetato) Amino-38-chloro-6-nitrocholest-5-ene (XLIX) 
After keeping mother liquor of the product (XLI) for 
usual period, another product was observed on TLC plate. Eva-
poration on a steam bath gave an oily residue which was chro-
matographed on a silica gel column (15 g; BDH, Bombay). 
Elution with petroleum ether -ether (18:1) furnished the product 
o 
(XLIX) (crystallized from, methanol). Yield, 0.6 g; m.p. 175 . 
MS : - 538 (M"^ ) . 
z 
IR(KBr) : v„^^3500(NH); 1520 (olefinic N0„); 1200(C=S); 
1220, 1040 (C-0) and 765cm'-'- (C-Cl). 
PMR(CDCl2) : «6.40(d, J = lOHz, IH, exchangeable with D2O 
NH); 5.60(m, IH, W^ = 15Hz, C7-OH); 4.97 
(m, IH, w| = 22Hz, C3-aH); 4.00(s, 3H, OCH^); 
1.10 (s, 3H, CIO-CH3); 0.61(s,3H,C13-CH3) ;0.89 
and 0.80(remaining methyl protons). 
Analysis Found : C, 64.77; H, 8.72; N, 5.21 
C29H. NjO^SCl requires : C, 64.68; H, 8.74; N, 5.20%. 
Reaction of 3g-chloro-6-nitro-7g-thiocyanatocholest-5-ene(XLI) 
with a lka l ine KCN solut ion : 3B-Chloro-5, 7 ot-dicyano-6a-
ni t ro-5a-choles tane (XLVI) 
i\7 
To a mixture of KCN (5 g), water, methanol (60 ml; 1:5) 
and cone. HCl (2 ml) was added the solution of 33-chloro-6-
nitro-73-thiocyanatocholest-5-ene (XLI) (2 g) dissolved in 
ether - methanol (90 ml; 2:1) and the reaction mixture was 
allowed to stand at room temperature for 3 hours. After the 
completion of reaction (progress of the reaction checked 
through TLC), the reaction mixture was poured into water and 
extracted with ether. Ether layer was washed with water 
repeatedly, dried over anhydrous Na-SO.and filtered. Removal 
of the solvent and crystallization from methanol afforded 
o 
the dicyano compound (XLVI). Yield, 1.7 g; m.p. 248 
13 ° (reported , m.p. 248 ). 
MS : - 501 (M"^ ) . 
z 
IR(KBr) : v„^^2250 (C=N) ; 1565, 1370 (N0„) and 775cm"^  
(C-Cl). 
PMR(CDCl2) : 64.78(d, J = 5H2, IH, C6-eH); 4.20 (m, w| = 
16Hz, IH, C3-aH); 3.70(m, W^ = 9Hz, IH, 
C7-3H); 1.15 (s, 3H, ClO-CH^)/ 0.70 (s, 3H, 
CI3-CH2), 0.93 and 0.83 (other methyl protons) 
Analysis Found : C, 69.31; H, 8.80; N, 8.35 
*^29"44^3°2^^ requires : C, 69.39; H, 8.77; N, 8.37%. 
PART TWO 
STEROIDAL CYANO AND DICYANO-N-ACETYLAMINES 
48 
THEORETICAL 
The preparation of steroidal N-acetylamino derivatives 
has been carried out by the condensation of ketones, oximes 
and amines etc. with suitable reagents. Such transformations 
are important for masking the functional groups, particularly 
amines. The selective formation of steroidal N-acetylamine 
from nitro group is not reported in literature but a number 
of other functionalities have been shown to change to N-acetyl 
derivatives. 
22 Ahmad zt at. reported the formation of respective 
N-acetylated enamines (LIX-LXI) by zinc-acetic acid reduc-
tion (without added water) of steroidal nitroolefins (L-LII) 
alongwith cholestan-6-ones (LIII-LV) and corresponding oximes 
(LVI-LVIII). 
NO, 
•^ 8^ 17 
Zn-CH^COOH 
-^-
(CH3CO)20 ^_ 
R 
(L) H 
(LI) CI 
(LII) OAc 
R R R 
(LIII) 
(LIV) 
(LV) 
(LYI) 
(LVII) 
(LVIII) 
H 
CI 
OAc 
H 
CI 
OAc 
0 
0 
0 
NOH 
NOH 
NOH 
(LIX) H OCOMe COMe 
(LX) CI H COMe 
(LXI) QAcH COMe 
^9 
23 Barton and Zard synthesized 36-acetoxy-20-acetami-
dopregnan-16,20-diene, by treating pregnene (LXII) with 
nitrosyl chloride to obtain oxime (LXIII). This oxime, on 
treatment with acetic anhydride, gave N,N-diacetylenamide 
(LXIV) which was transformed to the diene (LXV) by alumina, 
AcO 
^ 
< 
i J 
\ ^ N —OH 
L-^V^ r ^ Et3N 
-HCl 
N = 0 
Et3N 
NAc, 
AI2O3 
NHAc 
(LXIII) (LXIV) (LXV) 
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24 Stassmopoulou prepared acetamidopregnenone (LXVI) 
by successive acetylation, selective C-B deacetylation by 5% 
methanolic KOH, and oppenauer oxidation of 20a-aminopregn-5-
en-3B-ol. Beckmann rearrangement of the isomeric oximes of 
(LXVII) gave azahomopregnenone (LXVIII). 
NHAc 
(LXVI) R = 0 
(LXVII) R = N-OH 
25 Boar tt al. isolated enamide (LXX; R=Ac) in 89% yield 
when they heated 33-acetoxypregn-5-en-20-one oxime (LXIX; R=OH) 
in refluxing acetic anhydride and pyridine for 4 0 hours. 
I-R 
AcO 
(LXIX) (LXX) 
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26 Treatment of oximes of 17-keto steroids (LXXI) with 
refluxing acetic anhydride and pyridine gave enamides (LXXII). 
These enamides on acid hydrolysis gave 13-epi-17-keto steroids 
(LXXIII). 
NRAc 
(LXXI) R=H,R =B-CH2,Z=N0H 
AcO 
(LXXII) R = H 
(LXXIII) R=H,R =a~CH2,Z=0 
27 Ryan e.t at, prepared acylaminosteroids (LXXVII) 
alongwith other products in smaller amounts by the reaction 
of 3, 5a-cyclocholest-6-ene (LXXIV), 3, 5a-cyclo-66-hydroxy-
steroids (LXXV; R=CgHj^ 5, COMe) and A -3 g-mesyloxysteroids 
(LXXVI; R = H, R = CgH^ ^^ , COMe or RR^ = 0 or H2) with RCN 
in the presence of Et20. BF^, ^ ^10. or FSO^H. They also 
carried out other transformations starting from (LXXVII). 
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CsHlV 
(LXXIV) (LXXV) 
H3CSO3 
(LXXVI) (LXXVII) 
The first synthesis of hormone analogues in which 
NH^ replaced C-13 angular methyl was reported by Johnston 
at al.^^ 2-[2-(3,4-dihydro-6-methoxy-l[2H]-naphthylidene) 
ethyl ]-2- Acetylaminocyclopentane-1, 3-dione on cyclization 
in acetic acid with p-MeC^H.SO^H gave (LXXVIII), which was 
hydrogenated (Pd-CaCO,, dioxane) to DL-8-dehydro-13-acetamido-
53 
18-norestrone methyl ether. It was further reduced with 
NaBH. to 17 3-OH analogue.Johnson zt at. further reported 
its transformation to the 8B, 9a-stereoisomer (LXXIX) of DL-13-
acetamido-18-norestradiol-3-methyl ether. 
Ac-NHI Ac-NH 
(LXXVIII) (LXXIX) 
29 Teulon e.t at. synthesized 9a-acetamido-116-hydroxy 
derivative (LXXXI) by the reaction of 9,113-epoxide (LXXX) 
and CH^CN in the presence of perchloric acid. 
(LXXX) (LXXXI) 
54 
Boar tt Oil. prepared the 17-enamide (LXXXIII) by 
the reduction of 33-acetoxy-17-hydroxyiminoandrost-5-ene 
(LXXXlI)in acetic anhydride with chromium II acetate. 
N-OH 
AcO 
NH-Ac 
Aca 
(LXXXII) (LXXXIII) 
31 Ruggieri tt at. carried out the synthesis of 173-
acetamido steroids (LXXXIV and LXXXV) which were found to 
be effective on the central nervous system as ganglioplegics 
and medulla depressants. 
NH-Ac NH-Ac 
AcO AcO 
(LXXXIV) (LXXXV) 
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32 Leland carried out a three step synthesis of 21-
acylaminopregn-4-ene-3, 20-dione derivative (LXXXVI) from 
17a, 21-dihydroxypregn-4-ene-3, 20-dione which involved 
Mattox rearrangement to the 20, 21-dicarbonyl compound, 
selective formation of the 21-oxime and its reduction by 
zinc-carboxylic acid. 21-Acetamidopregn-4-ene-3, 20-dione 
exhibits mineralocorticoid activity in rats. 
0 
II 
COCH2-NH-C-R 
(LXXXVI) R=CH, and C-H^ 
3 Z o 
33 Boar Q,t at. in an initial experiment separated 3-
acetylamino-5a-cholest-2-ene (LXXXVIII) in 93% yield by heat-
ing 5o-cholestan-3-one oxime (LXXXVII; R=H) in acetic anhy-
dride and pyridine. 
98^17 
RO-
Ac-HN 
(LXXXVII) (LXXXVIII) 
56 
DISCUSSION 
This part describes the synthesis of 6a-(N-acetyl) 
ainino-5-cyano-5a-cholestanes (XCIV-XCVII) and their 7a-cyano 
analogues, 6a-(N-acetyl) amino-5, 7a-dicyano-5a-cholestanes 
(XCVIII-CI), by the zinc-acetic acid reduction of 5-cyano-
6a-nitro-5a-cholestanes (LXXXIX-XCII) and 5, 7a-dicyano-6a-
nitro-5a-cholestanes (XLIV-XLVI & XCIII) respectively. The 
reduction is highly selective in producing the only isomer 
to the extent of 90-95%. In fact, the reaction of saturated 
nitro group with zinc dust and glacial acetic acid was aimed 
at the reduction of C6-nitro group to the respective ketones 
in a way similar to the transformation of olefinic C6-nitro 
34 to ketone , which could not be accomplished, instead, 6a-
(N-acetyl) aminocholestanes(XCIV-CI) were obtained. 
98H17 
CN I 
NO, 
R R^  
(LXXXIX) 
(XC) 
(XCI) 
(XCII) 
(XLVI) 
(XLV) 
(XCIII) 
(XLIV) 
CI 
OH 
=0 
OAc 
CI 
OH 
=0 
OAc 
H 
H 
H 
H 
CN 
CN 
CN 
CN 
(XCIV) 
(XCV) 
(XCVI) 
(XCVII) 
(C) 
(XCIX) 
(CI) 
(XCVIII) 
CI 
OH 
=0 
OAc 
CI 
OH 
=0 
OAc 
H 
H 
H 
H 
CN 
CN 
CN 
CN 
57 
This transformation can be rationalized by considering 
that the nitro group first changes to amine (A), which on 
reaction with glacial acetic acid loses a molecule of water 
to form the 6a-(N-acetyl) aminocholestanes (XCIV-CI). 
^8^17 
Zn-CH COOH 
(LXXXIX-CIII & XLIV-XLVI) 
CH^COOH 
NH2 
(A) 
(XCIV-CI) 
Reaction of 3P-chloro-5-cyano-6a-nitro-5a-cholestane 
(LXXXIX) with zinc-acetic acid 
3&-Chloro-5-cyano-6a-nitro-5a-cholestane (LXXXIX) was 
treated with zinc dust and glacial acetic acid on a heating 
mantel under reflux and progress of the reaction was monitored 
by TLC. After the completion of reaction, contents were poured 
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into water and extracted with chloroform. Chloroform layer 
was washed with water, sodium bicarbonate solution { '\'5%), 
water, dried (anhydrous Na2S0 ) and filtered. Removal of 
the solvent and crystallization provided a compound, m.p. 
o 
103 , as fine crystals. 
(LXXXIX) 
98^17 
Zn-CH COOH 
(XCIV) 
Characterization of the compound, m.p. 103 , as 6q-(N-acetyl) 
amino-3 g-chloro-5-cyano-5a-cholestane (XCIV) 
The compound, m.p. 103 , analysed for C^QH.QN_0C1 
(M , 488) gave a positive Beilstein test for chlorine. IR 
spectrum of this product showed absorption bands at 3260 and 
leSScnT for N-H and C=0 stretching frequencies of the amide 
functional group. Bands at 2240 and 1545cm were observed 
for C^H stretching and N-H bending vibrations respectively. 
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PMR spectrum exhibited a doublet with J = lOHz for one 
proton at <5 6.10, (found to be exchangeable with D„0) for NH 
proton. A multiplet (three peaks resolved) with VJj = 19Hz 
for 1 proton centred at (S 4.25 can be attributed to C6-6H. 
This half band width (19Hz) clearly indicated the proton at 
C6 to be axial and consequently the N-acetyl group as equa-
torial (i.e. a-oriented). Another one proton multiplet with 
Wy = 21H2 resonating at <S 4.15 is due to the C3-aH. A sharp 
singlet integrating for 3 protons at 6 1.98 can be unambi-
guously assigned to acetyl group protons (CH--CO-N). CIO 
and C13 methyl protons were seen at 6 1.10 and 0.66 respectively, 
Remaining methyl protons were observed at 6 0.93 and 0.83. 
Reaction of 5-cyano-3g-hydroxy-6a-nitro-5a-cholestane (XC) 
with zinc-acetic acid 
5-Cyano-3P-hydroxy-6a-nitro-5a-cholestane (XC) was 
refluxed with zinc dust and galcial acetic acid. Upon usual 
work up of the reaction mixture and chromatography, two pro-
ducts were observed on the TLC plate. The products separated 
by passing the mixture on a silica gel column showed m.ps. 
207 and 222°. 
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^8^17 
(XCV) 
o 
Characterization of the compound, m.p. 207 ,as 6-»-(N-acetyl) 
amino-S-cyano-Sg-hydroxy-Sc-cholestane (XCV) 
The compound, m.p. 207 , was correctly analysed for 
C^QH^QN-O- (M , 470). IR spectrum of the compound displayed 
absorption band at 3400cm for 0-H and N-H stretching fre-
quencies. A weak band at 2240cm was for C=N group. Bands 
at 1650 and 1530cm were due to the stretching and bending 
frequencies of C=0 and N-H respectively. Its PMR spectrum 
exhibited a doublet (J =10Hz) at 6 6.00 integrating for one 
proton (NH; exchangeable with D-O) . A multiplet with W2- = 19Hz 
at 6 4.25 for 1 proton can be attributed to the C6-BH. The 
3-orientation of this proton has been assigned on the basis 
of half band width of 19Hz for C6-H. Another multiplet (W^=20Hz) 
for one proton resonating at <5 3.80 is due to the C3-axial 
proton. A broad singlet appearing at 6 3.00, exchangeable 
with D^O, is ascribable for OH proton at C3. A sharp singlet 
observed at 6 2.00 for 3 protons is assignable to the N-acetyl 
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group protons (CH^-CO-N). CIO and C13 methyl protons 
were observed at 6 1.10 and 0.59. Remaining methyl protons 
appeared at 6 0.99 and 0.77. 
o 
Characterization of the compound, m.p. 222 , as 33-acetoxy-6a-
(N-acetyl) amino-5-cyano-5a-cholestane (XCVH) 
o 
The compound, m.p. 222 , gave elemental analysis for 
*"32^52^2^3' ^^ ' ^^^^ ' -^^ spectrum of this product exhibited 
absorption bands at 3250, 2240 and 1725cm~ for N-H, C=N and 
CH^COO stretching frequencies respectively. A strong band at 
1650cm and another at 1550cnr could be assigned to the C=0 
stretching and N-H bending vibrations respectively. PMR 
spectrum showed a one proton doublet ( J = lOHz; exchangeable 
with D-O) resonatingat<S 538 for NH proton. A multiplet 
(W2- = 20Hz) centred at 6 5.05 was for C3-aproton. Another 
multiplet with W^ = 18Hz centred at 6 4.25 and integrating 
for 1 proton indicated the proton at C6 to be axially oriented, 
Two sharp singlets, each integrating for 3 protons and resona-
ting at6 2.01 and 1.56, were ascribable to acetate and N-acetyl 
methyl protons respectively. CIO and C13 methyl protons 
appeared ait 6 1.07 and 0.65. Otlier methyl protons were seen 
at <5 0.90 and 0.82. 
Reaction of 5-cyano-6«-nitro-5cx-cholestan-3-one (XCI) with 
zinc-acetic acid 
The reaction of 3-oxo analogue (XCI) with zinc dust and 
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glacial acetic acid was carried out in the similar manner, 
Usual work up and crystallization gave a pure crystalline 
o 
compound, m . p . 194 . 
?8"l7 
(XCI) (XCVI) 
Characterization of the compound, m.p. 194 , as 6a-(N-acetyl) 
amino-5-cyano-5°-cholestan-3-one (XCVI) 
The compound, m.p. 194 , was correctly analysed for 
3^0^ 48^ 2*^ 2 ^^ ' ^^^^ • ^^^ ^^ spectrum showed absorption bands 
at 3275, 2240 and IVlOcm'-'- which correspond to the N-H, C=N 
and C=0 (C3) stretching frequencies respectively. A strong 
band at 1630cm was due to C=0 stretching and another one at 
1545cm was compatible with N-H bending vibrations of the 
amide functional group. PMR spectrum gave a one proton doublet 
(J = lOHz) at 6 5.60 for NH proton which was found to be 
diminished on D2O shake. A multiplet (W^ = 2lHz) for one 
proton resonating at 64^5 was assigned to the C6-6proton (axially 
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oriented). A sharp singlet for 3 protons observed at 6 1.93 
can be unambiguosly attributed to N-acetyl methyl protons 
(CH^-CO-N). CIO and C13-methyl protons were observed at 
6 1.17 and 0.62 respectively. Remaining methyl protons were 
seen at 6 0.83 and 0.78. 
Reaction of 3g-acetoxy-5-cyano-6 a-nitro-5a-cholestane (XCII) 
with zinc-acetic acid 
The reaction of 36-acetoxy-5-cyano-6a-nitro-5a-cholestane 
(XCII) with zinc dust and galcial acetic acid was performed 
in the similar way. Usual work up and column chromatography 
o 
followed by crystallization yielded a compound, m.p. 222 . 
AcO 
(XCII) (XCVII) 
o 
Characterization of the compound, m.p. 222 , as 36-acetoxy-6q-
(N-acetyl) amino-5-cyano-5q-cholestane (XCVII) 
The compound, m.p. 222 , was analysed correctly for 
C,-Hc^N_0,(M , 512). This analysis indicated the formation of 
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an amide. Its IR spectrum lent support to the structure 
(XCVII) by showing absorption bands corresponding to N-H and 
C=0 functional groups at 3250 and 1650cm respectively. A 
strong band at 1725cm indicated the presence of acetate 
group. A weak band at 2240cm was due to CHN group. Another 
band at 1550cm appeared for N-H bending vibration. The PMR 
spectrum also displayed a one proton doublet (J=10Hz; found 
to be exchangeable with D»0) at 6 5.38 ascribable for NH 
proton. A couple of multiplets, each integrating for one 
proton at 6 5.05 with W2- = 20Hz and at 6 4.25 with W-| = 18Hz, 
suggested C3 and C6 protons to be axial. A couple of sharp 
singlets each integrating for 3 protons were observed at 
6 2.01 and 1.56 for CH^COO and CH^CONH methyl protons respec-
tively. CIO and CI3 methyl protons were seen at 6 1.07 and 
0.65. Remaining methyl protons observed at 6 0.90 and 0.82. 
Moreover, this compound was found to be identical with 
the compound (XCVII) in all respect (m.p., m.m.p., co-TLC and 
IR), obtained on the reaction of (XC) with zinc - acetic acid. 
Reaction of 3g-chloro-5, 7a-dicyano-6a-nitro-5Q-cholestane(XLVI) 
with zinc-acetic acid 
The reaction of 33-chloro-5, 7a-dicyano-6ci-nitro-5a-
cholestane (XLVI) with zinc dust and glacial acetic acid was 
carried out in the similar way. After usual work up of the 
reaction mixture, column chromatography and crystallization. 
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a compound, m.p. 156 , was obtained as shining crystals 
^ \ , ^ ^ 
T 
™ ^ 
98"l7 
Zn-CH,COOH 
""CN C l ^ ^^^^^^ 
1 
c=o 
1 
CH3 
(XLC) (C) 
Characterization of the corapound, m.p. 156 , as 6cx - (N-acetyl) 
amino-3B-chloro-5, 7a-dicyano-5a-cholestane (C) 
The compound, m.p. 156 , gave a correct analysis for 
C^ -|H.rtN-.OCl (M , 513) and showed Beilstein test positive 
for chlorine. Its IR spectrum showed absorption bands at 3300 
and ISSScnT which are compatible with N-H stretching and 
bending vibrations respectively. A weak band at 2250cm was 
for CHN, whereas a strong band at 1670cm indicated the 
presence of C=0 group. PMR spectr\im gave a doublet (J = lOHz), 
exchangeable with D^O for the NH proton at 6 6.35. This J 
value suggested the proton at C6 to be axially oriented. This 
fact was further vindicated by a multiplet having Vl-~ = 18Hz, 
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appearing at 6 4.20 for C6-3H (axial proton). Another mul-
tiplet (W^ = 20Hz) observed at 6 4.15 was for C3-aH. A t-like 
signal with a half band width of 9Hz appearing at 6 3.10, 
indicated the proton at C7 to be equatorial. A sharp singlet 
at fi 2.00 integrating for 3 protons can be assigned to N-acetyl 
protons (CH,-CO-N). CIO and CI3 methyl protons appeared at 
6 0.80, 0.74 and 0.72. 
Reaction of 5, 7a-dicyano~3 3-hydroxy-6a-nitro-5a-cholestane(XLV) 
with zinc-acetic acid 
The reaction of 33-hydroxy analogue (XLV) with zinc 
and acetic acid was effected in similar way. Usual work up 
of the reaction mixture, column chromatography and crystalli-
o 
zation afforded a compound m.p. 157 , as fine crystals. 
"^ 8^ 17 
Zn-CH COOH 
CN ! 
NO-
(XLV) (XCIX) 
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o 
Characterization of the compound, m.p. 157 , as 6a-
(N-acetyl) amino-S, 7a-dicyano-3e-hydroxy-5a-cholestane(XCIX) 
o 
The compound, m.p. 157 , was correctly analysed for 
C^.H.QN^OJ (M , 495). IR spectrum of this compound exhibited 
absorption bands at 3400, 2240, 1660 and 1535cm which corres-
pond to 0-H and N-H, CEN, C=0 stretching and N-H bending vibra-
tions respectively. Its PMR spectrum gave a doublet with 
J=10Hz for 1 proton at 6 6.75 due to NH proton (exchangeable 
with DpO). The J value of lOHz vindicated the proton on C6 to 
be axially oriented. This consideration was supported by a 
multiplet having W^ = 19H2 for 1 proton (C6-6H) at <5 4.25. 
Another multiplet (W2- = 2lHz) centred at 6 3.96 for 1 proton 
can be safely assigned to C3-«H. A t-like signal with W^ -= lOHz 
at <S 3.15 was due to the C7-proton. This half band width 
indicated the proton at C7 to be equatorial (e-oriented) and 
consequently the cyano group at C7 to be axial. A broad signal 
which diminished on shaking with D2O at 5 2.78 was assigned to 
OH proton at C3. A sharp singlet integrating for 3 protons 
at <S 2.05 was ascribable for N-acetyl protons (CH^-CO-N). 
CIO and C13 methyl protons appeared at 6 1.12 and 0.59. Remain-
ing methyl protons were observed at 6 0.99 and 0.77. 
Reaction of 5, 7a-dicyano-6a-nitro-5a-cholestan-3-one (XCIII) 
with zinc-acetic acid 
The reaction of 3-oxo analogue (XCIII) with zinc dust 
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and glacial acetic acid was performed in the similar manner. 
The usual work up of the reaction mixture, purification by a 
silica gel column and subsequent crystallization provided a 
o 
crystalline product, m.p. 142 . 
(XCIII) 
C^N 
(CI) 
Characterization of the compound, m.p. 142 as 6a -(N-acetyl) 
amino-5, 7a-dicyano-5a-cholestan-3-one (CI) 
The compound, m.p. was correctly analysed for C^ .H.^ N^ O^  
(M , 493). IR spectrum of this product displayed absorption 
bands at 3300, 2240 and IVlScnT which are compatible with 
N-H, C=N and C=0 (C3) stretching and N-H bending vibrations 
respectively. PMR spectrum also supported the structure (CI). 
It showed a doublet at <S 6.40 with J = lOHz for NH proton 
(the signal disappeared on shaking with D_0). A multiplet 
with W^ - = 16Hz resonating at 6 4.25 integrating for 1 proton 
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indicated the C6-proton to be axially oriented. A t-like 
signal (W2- = 9Hz) which appeared at & 3.12 for 1 proton may 
be imputed for equatorial C7-proton. A sharp singlet for 3 
protons at 6 1.95 can be unambiguously attributed to the 
N-acetyl group protons CIO and CI3 methyl protons were obser-
ved at 6 1.02 and 0.58. Remaining methyl signals were seen 
at 6 0.82 and 0.68. 
Reaction of 3g-acetoxy-5, 7a-dicyano-6a-nitro-5a-cholestane 
(XLIV)with zinc-acetic acid 
The reaction of 3 3-acetoxy analogue (XLIV) with zinc 
dust and acetic acid was performed in the similar fashion. 
The usual work up and column chromatography over silica gel 
o 
provided two compounds, m.ps 259 and 157 . 
AcO 
98^17 
(XLIV) (XCVIII) (XCIX) 
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Characterization of the compound/ m.p. 259 , as 3&-acetoxy-6a-
(N-acetyl) amino~5, 7a-dicyano-5a-cholestane (XCVIII) 
o 
The compound, m.p. 259 , was correctly analysed for 
C^^HciN^O^ (M , 537). Absorption bands observed at 3360, 
2250 and 1725cm" in its IR spectrum were compatible for N-H, 
C=N and acetate C=0 stretching frequencies respectively. A 
strong band at 1685cm appeared due to amide C=0 stretching 
frequency. Another band at 1520cm was compatible with N-H 
bending vibration. The PMR spectrum gave a one proton 
doublet with J = lOHz for the NH proton (the signal disappeared 
on shaking with D^O) at <S 6.90. A couple of multiplets, each 
integrating for 1 proton appearing at 6 5.05 (W2- = 18Hz) and 
6 4.30 (Vfc- = 17Hz), can be attributed to the C3 and C6 axial 
protons respectively. A triplet-like signal (Wj = 9Hz) obser-
ved at 5 3.17 for 1 proton can be assigned to C7-BH. A sharp 
singlet for 3 protons at <5 2.06 was due to acetate protons. 
Another singlet for 3 protons resonating at 6 1.96 was assign-
able to N-acetyl protons. CIO and C13 methyl signals were 
observed at 6 1.02 and 0.58. Remaining methyl protons were 
seen at50.82 and 0.68. 
o 
Characterization of the compound, m.p. 157 , as 6»-(N-acetyl) 
amino-5, 7a-dicyano-3B-hydroxy-5a-cholestane (XCIX) 
o 
The compound, m.p. 157 , gave an analysis for C^H N-O^. 
Its IR spectrum displayed absorption bands at 3400 (0-H and N-H 
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merged together), 2240 (C=N), 1660 (C=0) and 1535cm~^  (N-H 
bending). The PMR spectrum of this product exhibited a 
doublet (J=10Hz) for 1 proton at 6 6.75 for NH proton (exchange-
able with D2O) and a couple of multiplets for C6-6H at 6 4.25 
(w| = 19Hz) and for C3-aH at 5 3.96 (w| = 2lHz). CI- eproton 
was observed as a multiplet (W^ = lOHz) at 6 3.15. A broad 
signal seen at 6 2.78 for OH proton was diminished on shaking 
with D2O. A sharp singlet integrating for 3 protons at 6 2.05 
could be assigned to N-acetyl protons. CIO and CI3 methyl 
protons were observed at 6 1.12 and 0.59. Remaining methyl 
protons appeared at 6 0.99 and 0.77. 
Moreover, this product was found to be identical in 
all respects (m.p., m.m.p., co-TLC and IR) with the product 
obtained by the reaction of product (XLV) with zinc-acetic 
acid, which on acetylation with acetic anhydride and pyridine 
gave acetoxy derivative (XCVIII). 
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EXPERIMENTAL 
3e-Chloro-5~cyano-6a-nitro-5a-cholestane (LXXXIX) 
A solution of 33-chloro-6-nitrocholest-5-ene (5.0 g) 
in methanol - ether mixture (100 ml; 3:5) was poured over 
an excess of KCN. The reaction mixture was left overnight. 
It was poured into a large excess of water, the solution 
extracted with ether, ether layer washed successively with 
water, sodium bicarbonate solution ( 'u 5%) , water, dried over 
anhydrous Na^SO. and filtered. Removal of the solvent on 
a steam bath followed by crystallization from methanol 
afforded crystalline product (LXXXIX). Yield, 4.0 g; m.p. 
142 (reported^ ^^  m.p. 143 ) . 
Reaction of 33-chloro-5-cyano"6a-nitro-5a-cholestane 
(LXXXIX) with zinc-acetic acid 
3p-Chloro-5-cyano-6a-nitro-5a-cholestane (LXXXIX; 1 g) 
was dissolved in warm glacial acetic acid (35 ml), and zinc 
powder (2 g) was gradually added with shaking. The mixture 
was heated under reflux for 10 hours and water ('^ '1.5ml) was 
added during the course of reaction. Zinc powder was re-
moved by filtration, the filtrate poured into water and 
extracted with chloroform. Chloroform layer washed succes-
sively with water, sodium bicarbonate solution ( <Vi5%) , water. 
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dried over anhydrous Na2S0. and filtered. Removal of 
the solvent on a steam bath gave an oily residue which was 
chromatographed over a silica gel column (20 g; BDH, Bombay). 
Elution with benzene gave 6oi-(N-acetyl) amino-36-chloro-5-
cyano-5a-cholestane (XCIV), which was crystallized from 
o 
petroleum ether. Yield, 0.95 g; m.p., 103 . 
MS : ^ 488 (M"^ ) . 
IR(KBr) : v„,^3260(NH); 2240(CSN); 1655(C=0); 1545 
(NH-bending) and 760cm"•"• (C-Cl) . 
PMR(CDC1 ) : 6 6.10(d, IH, J = lOHz, exchangeable with 
D2O, NH); 4,25(m, IH, W^ = 19Hz, C6-BH); 
4.15(m, IH, wi = 21Hz, C3-aH); 1.98(s, 3H, 
NHCO-CH^); 1.10 (s, 3H, ClO-CH^); 0.66 (s, 3H, 
C13-CH^); 0.93 and 0.83 (other methyl protons) 
Analysis Found : C, 7 3.60; H, 9.98; N, 5.7 5 
C3QH49N2OCI requires : C, 73.77; H, 10.04; N, 5.73%. 
5-Cyano-3g-hydroxy-6a-nitro-5a-cholestane (XC) 
A solution of 3B-hydroxy-6-nitrocholest-5-ene (5.0 g) 
in methanol - ether mixture (100 ml, 3:5) was poured over 
an excess of KCN and the reaction mixture was left at room 
temperature for 24 hours (progress of the reaction was moni-
tored through TLC). The reaction mixture was mixed with a 
7i\ 
large amount of water and the solution extracted with 
chloroform. The chloroform layer was washed successively 
with water, sodium bicarbonate solution ('v- 5%), water, dried 
over anhydrous Na^SO. and filtered. Removal of the solvent 
on a steam bath followed by crystallization from methanol 
o 
provided crystalline product (XC). Yield, 3.8 g; m,p. 140 
35 ° (reported , m.p. 140 ) . 
Reaction of 5-cyano-3 3-hydroxy-6a-nitro-5a-cholestane (XC) 
with zinc-acetic acid : 3e-Acetoxy-6a-(N-acetyl) amino-5-
cyano-5a-cholestane (XCVII) and 6a-(N-acetyl)amino-5-cyano-
3 8-hydroxy-5a-cholestane (XCV) 
To a solution of the compound (XC; 1 g) in glacial 
acetic acid (35 ml) was gradually added zinc powder (2 g) 
with shaking. The reaction mixture was heated under reflux 
for 18 hours and water ('^'1.5 ml) was added during the course 
of reaction. After the reaction was over (checked through 
TLC), zinc powder was removed by filtration, filtrate mixed 
with a large amount of water and extracted with chloroform. 
The organic layer was washed with water, sodium bicarbonate 
solution ( '^  5%) , water dried over Na2S0. anhydrous and 
filtered. Removal of solvent on steam bath gave an oily 
residue which was chromatographed over a silica gel column 
(20 g; BDH, Bombay). Elution with petroleum ether - ethyl 
acetate (19:6) gave 3B-acetoxy-6a-(N-acetyl) amino-5-cyano-
5a-cholestane (XCVII) which was crystallized from petroleum 
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ether. Yield,0.75 g; m.p. 222 
MS : 5 512 (M"^) z 
IR(KBr) v„^^3250 (NH); 2240 (C=N); 1725 (CH^COO); 
1650 (C=0) and ISSOcm"'^  (NH-bending) . 
PMR(CDCl-) : 6 5.38(d, IH, J = lOHz, exchangeable with 
D2O, NH).-5.05(11:1, IH, W^ = 20Hz, C3-aH) ; 
4.25(m, IH, W^ =18Hz,C6-6H); 2.01(s, 3H, 
OCOCH,); 1.56 (s, 3H, NHCOCH^); 1.07(s, 3H, 
ClO-CH^); 0.65 (s, 3H, C13-CH );0.90 and 0.82 
(remaining methyl protons). 
Analysis Found C, 74.86; H, 10.10; N, 5.53 
^32^52^203 requires C, 75.00; H, 10.15; N, 5.46%. 
Further elution with petroleum ether - ethyl acetate 
(13:7) afforded 6a-(N-acetyl) amino-5-cyano-36-hydroxy-5ci-
cholestane (XCV), crystallized from petroleum ether. Yield, 
o 
0.20 g; m.p. 207 . 
MS : - 470 (M"*"). z 
IR(KBr) V 3400(broad, OH and NH); 2240(CEN); 
^max ' 
1650 (C=0) and 1530cm~''" (NH-bending). 
PMR(CDC1 ) 66.00(d, IH, J = lOHz, exchangeable with D-O, 
NH); 4.25 (m, IH, W^ = 19Hz, C6-eH); 3.80 
(m, IH, W^ = 20Hz, C3-aH); 3.00(broad, s, IH, 
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exchangeable with D2O, OH), 2.00(s, 3H, 
NHCOCH3); 1.10 (s, 3H, ClO-CH^); 0.59 (s, 3H, 
CIS-CH^); 0.99 and 0.77 (other methyl protons) 
Analysis Found : C, 76.47; H, 10.64; N, 5.89 
C--H_-N^O„ requires : C, 76.59; H, 10.63; N, 5.95%. 
oU bU I. £. 
Preparation of Jone's reagent 
Chromium trioxide (35 g) was dissolved in water (100 ml). 
o 
Temperature of this solution was maintained at 0 C . To this 
solution, concentrated sulphuric acid (35 ml) was added during 
30 minutes with occasional shaking. The solution (Jone's 
reagent) thus prepared was kept in refrigerator for use. 
5 - Cyano-6a-nitro-5a-cholestan-3-one (XCI) 
The compound (XC; 2.0 g) in acetone (20 ml) was treated 
with Jone's reagent (4.0 ml) at 0-5 with shaking. After 1 
hour, the reaction mixture was poured into water and extrac-
ted with ether. The ether layer was washed successively with 
water, sodium bicarbonate solution ('^  5%), water, dried over 
anhydrous Na-SO. and filtered. Removal of the solvent and 
crystallization from methanol gave the desired product (XCI) . 
o 35 ° 
Yield, 1.40 g; m.p. 154 (reported m.p. 155). 
n 
Reaction of 5-cyano-6a-nitro-5a-cholestan-3-one (XCI) with 
zinc-acetic acid t 6a-(N-acetyl) Amino-5-cyano-5a-cholestan-
3-one (XCVI) 
The compound (XCI; 1 g) was dissolved in warm galcial 
acetic acid (35 ml). To this solution, zinc dust (2 g) was 
added in portions with shaking, refluxed for 10 hours and 
water ('\'1.5ml) was added during reflux. After completion of 
reaction (monitored through TLC), zinc dust was filtered,the 
filtrate mixed with water and extracted with chloroform in 
the usual manner. The chloroform solution was dried over 
anhydrous Na^SO., solvent removed on a steam bath to get an 
oily residue which was chromatographed over a silica gel 
column (20 g; BDH, Bombay). Elution with petroleum ether -
ethyl acetate (7:3) afforded the product (XCVI), (crystal-
o 
lized from ether). Yield, 0.95g;m.p. 194 . 
MS : \ 468 (M"^). 
IR(KBr) : V 3275 (NH); 2240 (C=N); 1710 (C3; C=0); 
1630 (C=0) and 1545cnr-'- (NH-bending) . 
PMR(CDCl-) : 6 5.60(d, IH, J = lOHz, exchangeable with 
D2O, NH); 4.25 (m, IH, W^ = 2lHz, C6-8H); 
1.93 (s, 3H, NHCOCH3); 1.17 (s, 3H, ClO-CH^)) 
0.62 (s, 3H, CI3-CH3); 0.83 and 0.78 (other 
methyl protons). 
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Analysis Found : C, 76.82; H, 10.29; N, 6.00 
^30"48^2°2 • ^' 76.92; H, 10.25; N, 5.98%. 
3g-Acetoxy-5-cyano-6a-nitro-5a-cholestane (XCII) 
The reaction procedure consists of pouring of 3 3-
acetoxy-6-nitrocholest--5~ene (5.0 g) dissolved in methanol-
ether mixture (100 ml; 3:2) over KCN and keeping the reaction 
mixture at room temperature for a period of 24 hours. The 
usual work up of the reaction mixture and evaporation of the 
solvent on a steam bath gave an oily residue which was chroma-
tographed over the silica gel column (80 g; BDH Bombay). 
Elution with petroleum ether - ether (15:1) gave the product 
(XCII). Yield,2.1 g;m.p.212°(reported , m.p. 213°). 
Reaction of 3e-acetoxy-5-cyano-6a-nitro-5a-cholestane (XCII) 
with zinc-acetic acid : 3B-Acetoxy-6a-(N-acetyl) amino-5-cyano-
5a-cholestane (XCVII) 
A mixture of zinc powder (2 g) and soluton of compound 
(XCII; 1 g) in warm glacial acetic acid (35 ml) was refluxed 
for 10 hours. Water ('^1.5 ml) was mixed into the reaction 
mixture during reflux. After complete transformation of starting 
material (monitored through TLC) into the product, the reaction 
mixture was poured into water and extracted with chloroform. 
The organic layer was washed repeatedly with water, sodium 
bicarbonate solution ("^ 5%), water, dried over anhydrous Na_SO. 
2 4 
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and filtered. An oil obtained after removal of solvent was 
chromatographed over a silica gel column (20 g; BDH, Bombay). 
Elution with petroleum ether -ethyl acetate (19:4) provided 
a compound which was crystallized from petroleum ether. 
o 
Yield, 0.92 g; m.p. 222 . This product was found identical 
with the compound (XCVII). 
33-Chloro-5, 7a-dicyano-6a-nitro-5a-cholestane (XLVI) 
7a-Bromo-36-chloro-6-nitrocholest-5-ene (XXXVI: 2 g); 
was dissolved in ether - methanol mixture (90 ml, 2:1). 
Thereafter, another solution of KCN prepared in water - methanol 
o 
mixture (60 ml, 1:5), cooled to 0 , was mixed with concentrated 
hydrochloric acid drop-wise with shaking in a fuming chamber 
until its pH adjusted approximately at'v-lO (checked through pH-
paper). The suspension so prepared was added to the former solu-
tion of compound (XXXVI) and the reaction mixture left at room 
temperature for 4 hours. It was poured into a large excess of 
water and extracted with ether, the ether layer was washed 
repeatedly with water, dried over anhydrous Na_SO. and filtered, 
Removal of solvent on a steam bath and crystallization from 
o 
methanol afforded the product (XLVI). Yield,1.8g,-m.p. 247 
13 " (reported , m.p. 248 ) . 
Reaction of 3g-chloro-5, 7a-dicyano-6cx-nitro-5a-cholestane 
(XLVI) with zinc-acetic acid : 6cc-(N-acetyl) Amino-3g-chloro-5, 
7a-dicyano-5a-cholestane (C) 
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33 -Chloro-5, 7oi -dicyano-6a-nitro-5a-cholestane 
(XLVI; 1 g) was dissolved in warm galcial acetic acid (35 ml), 
zinc dust ( 2 g) was slowly added to the solution and the reac-
tion mixture refluxed for 12 hours. The usual amount of water 
was added to the reaction mixture during reflux. The reaction 
mixture was filtered to remove zinc dust. Filtrate was poured 
into water and extracted with chloroform, the chloroform layer 
washed with water/sodium bicarbonate solution (a. 5%), dried 
over anhydrous Na^SO. and filtered. Evaporation of solvent 
on a water bath provided an oily substance which was purified 
on a silica gel column (20 g; BDH, Bombay). Elution with 
petroleum ether - ethyl acetate (7:3) afforded an oily residue 
of the product (C) which was crystallized from ether. Yield, 
o 
0.95 g; m.p. 156 . 
MS : - 513 (M"^ ) . 
z 
IR(KBr) V„^^3300(NH);2250(C=N);1670(C=O);1535(NH-
bending) and 760cnr (C-Cl). 
PMR(CDC1 ) : 6 6.35 (d, IH, J = lOHz, exchangeable with 
D2O, NH)J 4.20(m, IH, W^ = 18Hz, C6-3H); 
4.15(m, IH, wi = 20Hz, C3-aH); 3.10(t-like, 
IH, W^ = 9Hz, C7-6H) ; 2.00 (s, 3H, NHCOCH^) ; 
1.00 (s, 3H, ClO-CH^); 0.59 (s, 3H, CI3-CH2); 
0.80, 0.74 and 0.72 (remaining methyl protons) 
Analysis Found : C, 72.66; H, 9.31; N, 8.16 
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C31H48N3OCI requires : C, 72.51; H, 9.35; N, 8.18%. 
5,7a-Dicyano-33-hydroxy-Sg-nitro-5a-cholestane (XLV) 
To a solution of 7a-broino-36-hydroxy-6-nitrocholest-
5-ene (XXXV) (2 g) in ether - methanol mixture (90 ml; 2:1) 
was added a suspension of KCN (5 g) in water - methanol 
(60 ml; 1:5) and cone. HCl (2 ml) prepared according to the 
previously described procedure.The reaction was completed in 
2 hours (monitored through TLC). It was then poured into a 
large amount of water and worked up with ethylacetate in the 
usual way. Removal of solvent on a steam bath and crystalliza-
tion of the oily residue with methanol afforded the dicyano 
o 1 0 o 
compound (XLV). Yield, 1.5 g;m,p. 225 (reported , m.p. 225). 
Reaction of 5,7a-dicyano-3e-hydroxy-6a-nitro-5a-cholestane(XLV) 
with zinc-acetic acid ; 6a-(N-acetyl)Amino-5,7a-dicyano-3B-
hydroxy-5a-cholestane (XCIX) 
The title compound (XLV; 1 g) was added to glacial 
acetic acid (35 ml) and the mixture warmed. After adding 
zinc powder, the reaction mixture was refluxed for 8 hours in 
the presence of water ('v^ l.S ml). Then, the reaction mixture 
was filtered to separate zinc powder, the filtrate was 
mixed with water and extracted with chloroform in the 
similar way. Evaporation of the solvent gave an oil which on 
eluting with petroleum ether - ethylacetate (1:1) over a 
silica gel column(2Og;BDH Bombay) gave an oily residue (XCIX) 
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(crystallized from petroleum ether). Yield, 0.9 g; m.p. 
o 
157 . 
MS : ^ 495 (M"*"). 
IR(KBr) : v„,„3400(OH and NH); 2240 (CHN); 1660(C=0) 
and 1535cm (NH-bending). 
PMR(CDCl^) : 6 6.75 (d, IH, J = lOHz, exchangeable with 
DO, NH); 4.25 (m, IH, W^ = 19Hz, C6-eH); 
3.96 (m, IH, wi = 21Hz ,C3-aH);3.15(t-like, 
IH, W2- = lOHz, C7-6H) ; 2.78 (broad, s, IH, 
exchangeable with DO, OH); 2.05(s, 3H, 
NHCOCH^); 1.12 (s, 3H, ClO-CH ); 0.59(s, 3H, 
C13-CH ); 0.79 and 0.77 (remaining methyl 
protons). 
Analysis Found : C, 74.97; H, 10.95; N, 8-48 
Cg^H N 0- requires : C, 75.15; H, 9.89; N, 8.48%, 
5, 7a-Dicyano-6g -nitro-5a-cholestan-3-one (XCIII) 
5,7a-Dicyano-36-hydroxy-6a-nitro-5a-cholestane (XLV; 
1.5 g) was dissolved in acetone (50 ml). To this, Jone's 
o 
reagent (10 ml) was added at 0-50 dropwise over a period of 
15 minutes with occasional shaking. It was stirred for an-
other 15 minutes and finally mixed with water and extracted 
with ether. The usual work up and crystallization from methanol 
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afforded the crystalline product (XCIII). Yield, 1.0 g; m.p. 
244 (reported-"-"^ , m.p. 245 ) . 
Reaction of 5, 7q-dicyano-6a -nitro-5a-cholestan-3-one (XCIII) 
with zinc-acetic acid : 6q-(N-acetyl) Amino-S, 7a-dicyano-5a-
cholestan-3-one (CI) 
The compound (XCIII; 1 g) was dissolved in warm glacial 
acetic acid (35 ml) and zinc powder (2 g) was gradually added 
to it. The reaction mixture was allowed to reflux (for 10 
hours) until the reaction was over (checked through TLC). 
Water ( '^ 1.5 ml) was also added to the above reaction mixture 
during reflux. The reaction mixture was then worked up in 
the usual manner. Removal of the solvent on a water bath 
afforded an oily residue which was passed through a silica 
gel column. Elution with petroleum ether - ethyl acetate 
(2:1), gave a white crystalline product (CI) (crystallized 
o 
from ether). Yield, 0.93 g; m.p. 142 . 
MS : - 493 (M"^ ) . 
IR(KBr) : v„^^3300 (NH); 2240 (C=N); 1715 (C3, C=0); 
1660 (C=0) and 1530cm"''" (NH-bending) . 
PMR(CDCl2) : 6 6.4Q(d, IH, J =10Hz, exchangeable with 
D2O, NH); 4.25 (m, IH, w| = 16Hz, C6-BH); 
3.12(t-like, IH, w| = 9Hz, C7-6H); 1.95(s,3H, 
NHCOCH^); 1.02(s, 3H, ClO-CH^); 0.58(s,C13-CH3) 
0.82 and 0.68 (other methyl protons). 
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Analysis Found : C, 75.28; H, 9.58; N, 8.54 
C-j^ H^ N^ 02requires : C, 75.45; H, 9.53; N, 8.51%. 
3g-Acetoxy-5, 7q-dicyano-6a-nitro-5a-cholestane (XLIV) 
To a solution of 3B-acetoxy-7a-bromo-6-nitrocholest-5-
ene (XXXIV; 2 g) in ether - methanol mixture (90 ml, 2:1) 
was added KCN solution as prepared earlier in a fuming chamber. 
The reaction mixture was kept at room temperature for 4 hours 
by which time reaction was over (monitored through TLC). The 
reaction mixture was poured into water and extracted with 
ethyl acetate. Removal of the solvent on a steam bath and 
crystallization from methanol gave the product (XLIV). Yield, 
1.5 g; m.p. 267 (reported , m.p. 268 ). 
Reaction of 33-acetoxy-5, 7a-dicyano-6a-nitro-5a-cholestane 
(XLIV) with zinc-acetic acid ; 3g~Acetoxy~6a-(N-acetyl) amino-5, 
7a-dicyano-5a-cholestane (XCVIII) and 6a-(N-acetyUamino-5, 7a-
dicyano-3g-hydroxy-5a-cholestane (XCIX) 
To a solution of 3B-acetoxy-5, 7a-dicyano-6a-nitro-5a-
cholestane(XLIV;lg) in glacial acetic acid(35 ml) was added zinc 
power (2 g). The reaction mixture was heated under reflux for 
18 hours. During the course of reflux, water ('\il.5 ml) was 
added to it. The reaction mixture was filtered, the filtrate 
poured into an excess of water and extracted with chloroform. 
The organic layer was washed successively with water, sodium 
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bicarbonate solution ('^ 5%), water, dried over anhydrous 
Na-SO.and filtered. Evaporation of the solvent gave an oil 
which was chromatographed over silica gel column (20 g; BDH, 
Bombay). Elution with pertroleum ether - ethylacetate (7:4) 
gave the product (XCVIII), which was crystallized from ether, 
o 
as white shining crystals. Yield, 0.68 g; m.p. 259 . 
MS 
IR(KBr) 
PMR(CDCl2) 
- 537 (M"^) . 
z 
v„=^3360 (NH); 2250 (CEN); 1725 (acetate,C=0); ina.x 
1685 (C=0) and 1520cm~"'" (NH-bending) . 
6 6.90(d,lH, J = lOHz, exchangeable with 
D2O, NH) ; 5.05 (m, IH, w|- = 18Hz, C3-ctH) ; 4.30 
(m, IH, W^ = 17Hz, C6-BH);3.17 (t-like, IH, 
W^ = 9Hz, C7-eH); 2.06(s, 3H, OCOCH^); 1.96 
(s, 3H,NHCOCH2); 1-02 (s,3H,C10-CH2);0•58 
(s, 3H,C13-CH3); 0.82 and 0.68 (other methyl 
protons). 
Analysis Found 
C^^Hj-^N^O^ requires 
C,73.61; H, 9.49; N, 7.80 
C,73.74; H, 9.49; N, 7.82% 
Elution with petroleum ether - ethylacetate (1:1) gave 
an oily residue which on crystallization from petroleum ether 
o 
afforded the product (XCIX). Yield,0.27 g; m.p. 157 . This 
compound was found to be identical with the 6a-(N-acetyl)amino-
5,7oi-dicyano-3B-hydroxy-5cx-cholestane (XCIX) in all respects 
(m.p., m.m.p., co-TLC and IR). 
PART THREE 
STEROIDAL PYRAZOLINES 
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THEORETICAL 
steroidal pyrazolines have been found to be associated 
with a number of important biological properties. Therefore, 
during recent years, much emphasis has been given on their 
synthesis. Steroidal pyrazolines have mainly been prepared 
by the reaction of suitable steroidal substrates and diazo 
compounds, specially diazomethane. Some pyrazolines and 
pyroles have been synthesized by using hydrazine and its 
derivatives. 
Rae tt at. carried out the synthesis of pyrazolines 
and their decomposition to cyclopropane derivatives. They 
treated 33-acetoxypregna-5, 16-diene-20-one (CII) and pregna-4, 
16-diene-3, 20-dione (CIII) with a number of diazo compounds 
to get [16a,17a-c] (CIV & CV). 
AcO' 
(CII) (CIII) 
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(CIV) (CV) 
a; R-^  = -CH = CH , R^  = H 
b; R^  = H, R^  = -CH = CH, 
a; R^  = -CH = CH2, R^  = H 
b; R = -C = CH R^  = H 
c; R"^  = -C E CH, R^  = H 
d; R^  = R2 = CH, 
e; R^R^ = -CH2CH2-
1 2 
c; R = R = CH3 
d; R-'-R^  = -CH CH -
e; R =H, R^  = -CH = CH 
This reaction involves the condensation between a,g-unsatu-
rated ketones and diazo compounds. 
37 Kalsi zt at. reported pyrazoline derivative (CVII) of 
dehydrocostus lactone (CVI) by the reaction of latter with 
diazomethane. The olefin (CVIII) on reaction with excess of 
diazomethane afforded the pyrazoline (CIX). This reaction 
also involves condensation of a,e-unsaturated ketones with 
diazomethane. 
88 
(CVI) (CVII) 
0 
(CVIII) (CIX) 
38 Burdisso at at. prepared adducts (CXI) and (CXII) for 
a study of syn-anti isomerism in the 1,3-dipolar cycloaddi-
tion to cis 3, 4-disubstituted cyclobutene, by the reaction 
of bicyclo [3.2.0] hept-6-enes(CX) with diazomethane at room 
temperature. The NMR spectra of these compounds were also 
X^ 
(CX) (CXI) (CXII) 
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39 Ghosh dt at. synthesized pyrazole (CXV) alongwith other 
products by the reaction of 3-acyl-4-oxo-4H[1]benzopyrans 
(CXIII; R = H and CH^) with diazomethane. They have also 
carried out the synthesis of benzopyran derivative (CXVI) by 
the reaction of 3-benzoylchroraenone (CXIV) with diazomethane 
and an oxirane intermediate. 
(CXIII) R=H, CH, 
(CXIV) R=Ph 
40 Z-B Irena e-t at. reported the synthesis of stigmastano 
[3,2-c] pyrazole (CXVII) by the condensation reaction of 2-
(hydroxyethylene)-5a-stigmastan-3-one obtained from the reac-
tion of 5a-stigmastan-3-one with EtO_CH) with hydrazine. 
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(exVII) 
41 Kamernitskii at at. carried out the cycloaddition of 
15 diazomethane to A -17-ketoandrostane under normal and 
high pressures. Thus, the cycloaddition of 33-acetoxyandrosta-5, 
16-dien-17-one (CXVIII) with CH N- in ether at 20 and 1 atmos-
pheric pressure gave 86% pyrazole CXIX (R=H) where as (CXVIII) 
o 
and EtO-CCHN- in dichloromethane at 20 and 14 Kbar gave 56% 
CXIX (R=Et02C). 
(CXVIII) (CXIX) R=H, Et02C 
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42 Bannikov tt at. prepared dipyrazole (CXX) in 23% by 
the treatment of 2, 6-diphenyl-p-benzoquinone with diazome-
thane. Compound (CXX) decomposed to give (CXXI), (CXXII) 
and (CXXIII). A similar treatment of the diazide produced 
compound (CXXIV) only. 
Ph p Ph 
(CXX) (CXXI) 
P Ph 
(CXXII) (CXXIII) (CXXIV) 
43 
Kamernitskii e.t at. reported, alongwith other pro-
ducts, pyrazole (CXXVI) from cyclobutenopregnene (CXXV) by 
the reaction of latter with diazomethane, 
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Ac 
H 
Ac 
H 
• N. 
N 
(CXXV) (CXXVI) 
44 Levina zt at. reported the formation of pyrazoles 
(CXXIX) and (CXXX) by the reaction of pregnenones CXXVII 
(Z=0; HO, H; AcO,H; Z"^ =0, H2; R=H, AcO) with N2CHC02Et. They 
also synthesized diastereoisomeric isoxazolidines (CXXVIII) 
by the cycloaddition of pregenenones (CXXVII) and their 4 
and 5-unsaturated derivatives with nitrone esters. 
(CXXVII) 
COCH2R COCH R 
NOCH. 
CO2CH3 
(CXXVIII) 
Ac 
1 
N 
C02Et 
(CXXIX) 
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45 Palladino and Micciarelli prepared pyrazolopregnadi-
enes (CXXXI) and isomerized them to (CXXXII) by treating 
with acid. Thus, (CXXXIII) was treated with diazomethane 
to give (CXXXI; R = R^ = R'^  = H, R^ = F, R"^  = OH, R^ = Ac) , 
which was treated with aqueous hydrochloric acid to give 
(CXXXII; R = R-"- = R'* = H, R^ = F, R"^  = OH, R^ = Ac) , 
COCH2OR- COCH2OR-
•NH 
I 
.N 
(CXXXII) 
R = H, Br, CI; R = H, a-F, g-F, a-CH^; R = H, F, CI; 
R = H, OH, CI; R = H, Cl; R^R^ = 0; R^ = H, CH^CO, 
S-HOjSCgH^CO, H2P0^ 
COCH OR-
(CXXXIII) 
R = R-"- = R^ = H, R^ = F, R-^  = OH, R^ = Ac 
46 Manson and Phillips prepared 3-inethoxyestra-l, 3 , 5 (10)-
trieno [16,15-c]-1'-pyrazolin-17-one (CXXXV) by the reaction 
of 3-methoxyestra-l,3,5,(10)-15-tetraen-17-one (CXXXIV) taken 
9^  
in chloroform in the presence of diazomethane in ether at 
room temperature. 
HoCO H3CO 
(CXXXIV) (CXXXV) 
47 
Georgian and Kundu prepared 16, 16-pyrazoline deri-
vative (CXXXVII) of 16-methylene-33-acetoxy-5-androsten-17-
one (CXXXVI) by the reaction of latter with diazomethane. 
PI M = N 
(CXXXVI) (CXXXVII) 
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48 Panizo e-t at. synthesized pyrazoline derivative 
(CXXXIX) of 36-acetoxy-5B-pregn-16-ene-20-one (CXXXVIII) 
by its reaction with ether solution of diazomethane in tetra-
hydrofuran solvent. 
Ac f 
^ ^ 
(CXXXVIII) (CXXXIX) 
49 Parham and Bleasdale were interested in determining 
the course of reaction between nitroolefins and diazocompounds 
They carried out the condensation of l-phenyl-2-nitropropene 
(CXLa),its other derivatives and diazomethane at room tempe-
rature to obtain 3-nitro-3-methyl-4-phenylpyrazoline (CXLIa) 
and derivatives. 
T^l 
R - CH = C - NO2 + CH2N2-^ R - CH 
^ N ^ 
C-NO2 
N-H 
(CXL) (CXLI) 
(a) R = C^H^; R = CH, 
6 D J 
(b) R = C^ H^ ;R-^  = C„H^ 
O b z D 
(c) R = n-C3H^;R^ = CH^ (d) R, R"*" = C2H^ 
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DISCUSSION 
This part describes the synthesis of steroidal pyrazo-
lines (CXLII-CXLV & CXLVII) by the reaction of allylic bromo-
nitroolefins (XXXIV-XXXVI) and hydrazine. The reaction of 
these bromo-nitroolefins was effected by gently refluxing them 
in hydrazine. The reaction in the first instance, produced, 
two products (as visualized on the TLC plate). These products 
may be isomers which during the course of purification comple-
tely changed to a third product, identified as pyrazoline. It 
appeared from this observation that the hydrazine, first 
attacked C5 position rather than C7, then underwent cyclization 
to form the pyrazoline. 
The literature survey revealed that the preparation of 
steroidal pyrazolines hitherto has not been carried out by the 
reaction between allylic bromo-nitro compounds and hydrazine. 
NO2 
(XXXVI) CI 
(XXXIV) OAc 
(XXXV) OH 
R 
(CXLII) 
( C X L I I I ) 
(CXLIV) 
(CXLV) 
CI 
H 
OH 
OAc 
(CXLVI) (CXLVII) 
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Reaction of 7a-bromo-3S-chloro-6-nitro-cholest-5-ene (XXXVI) 
with hydrazine 
The reaction of 7a-bromo-3B-chloro-6-nitrocholest-5-
ene (XXXVI) with hydrazine was performed by refluxing a mixture 
of the two on a heating mantel. After the completion of the 
reaction, usual work up and crystallization, a compound, m.p. 
o 
160 , was obtained. 
^8^17 
NH2NH2 
(XXXVI) (CXLII) 
Characterization of the compound, m.p. 160 , as 33-chloro-6a-
nitro-5a-cholestano [7a, 5-cd] pyrazoline (CXLII) 
o 
The compound, m.p. 160 , was correctly analysed for 
C27H..N^O-Cl and gave molecular ion peak at 477 (Beilstein 
test positive). The UV spectrum of the product exhibited two 
bands at 245 (e= 695) and 340 nm (e = 120) which correspond 
to saturated NO and N=N groups. Its IR spectrum showed an 
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absorption band at 1550cm for saturated NO^ as well as N=N 
38 (merged together) stretching frequencies. The PMR spectrum 
gave a singlet at 6 5.30 for one proton ascribable for C7-6H. 
A multiplet with W^ - = 21Hz centred at 6 4.50 was due to the 
C3-aH. Another singlet for one proton at 6 4.30 was attributed 
to the C6-axial proton. CIO and CI3 methyl protons were observed 
at 6 1.10 and 0.61. Remaining methyl protons were seen at 
6 0.90 and 0.80. 
Reaction of 3B-acetoxy-7a-bromo-6-nitrocholest-5-ene (XXXIV) 
with hydrazine 
A mixture of hydrazine and 3B-acetoxy-7a-bromo-6-nitrocho-
lest-5-ene (XXXIV) was refluxed on a heating mantel and reaction 
was monitored by TLC. After the completion of reaction, usual 
work up and column chromatography on a silica gel column pro-
o o 
vided two compounds, m.p. 210 and 212 . 
98^17 
NH2NH2 
NO2 
(XXXIV) (CXLIII) (CXLIV) 
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Characterization of the compound, m.p. 210 , as 6q-nitro-5a-
cholestano[7a,5-cd]pyrazoline (CXLIII) 
o 
The compound, m.p. 210 , was correctly analysed for 
C-^H.-N-O-. Its UV spectrum showed absorption maxima at 244 
(e=682) and 360nm (e=110) for saturated NO and N=N chromo-
phores respectively. IR spectrum showed strong bands at 
1555 and 1545cm for saturated NO2 and N=N stretching fre-
quencies respectively. No bands were observed in the 0-H 
region. The PMR spectrum exhibited a couple of singlets, 
each integrating for one proton at 6 5.31 and 4.30 which were 
ascribable for C7-equatorial and C6-axial protons respectively. 
CIO and C13 methyl protons appeared at 6 0.98 and 0.63. 
Remaining methyl protons were observed at 6 0.90 and 0.80. 
o 
Characterization of the compound, m.p. 212 , as 3B-hydroxy-68-
nitro-5a-cholestano [7 a, 5-cd]pyrazoline (CXLIV) 
o 
The compound, m.p. 212 , gave correct analysis for 
Cp^H.cNoO,. The UV spectrum of the product showed two absorp-
tion bands at 244 (e=700) and 340nm(e=124) for saturated NO2 
and N=N chromophores respectively. The IR spectrum of this 
product displayed absorption bands at 3350 for 0-H and 1550cm 
for saturated NO2 as well as N=N group stretching frequencies. 
In its PMR spectrum two signlets, each integrating for one 
proton were observed at 6 5.30 and 4.28, which could be attri-
buted to the C7-6H (equatoria) and C6-axial protons respectively, 
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A multiplet with W-^  = 20Hz appearing at <S 4.66 for one proton 
was due to C3-aH. Another multiplet at 6 2.80 integrating 
for one proton found tobeexchangeable with D^O, may be assigned 
to C3-0H proton. CIO and C13 methyl protons were observed at 
6 0.90 and 0.57. Remaining methyl protons were seen at 6 0.8 2 
and 0.76. 
Reaction of 3 6-hydroxy-6a-nitro--5a-cholestano [7a, 5-cd] 
pyrazoline (CXLIV) with pyridine-acetic anhydride 
A mixture of 36-hydroxy-6a-nitro-5a-cholestano [7a,5-cd] 
pyrozoline (CXLIV), purified pyridine and freshly distilled 
acetic anhydride was heated on a steam bath and reaction was 
monitored by TLC. After the completion of reaction, usual 
o 
work up and crystallization, a compound, m.p. 200 was obtained 
Pyridine-AC20 
AcO 
(CXLIV) (CXLV) 
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Characterization of the compound, m.p. 200 , as 3e-acetoxy-
6a-nitro-5a-cholestano [7a,5-cd] pyrazoline (CXLV) 
o 
The compound, m.p. 200 , gave an analysis for C _H.^N-0 
The UV spectrum of the product exhibited two bands at 24 4 
(e=718) and 340nm (E=114) which correspond to saturated N0_ 
and N=N groups respectively. Its IR spectrum displayed strong 
absorption bands at 1730 and 154 5cm forCH3COO, saturated NO 
and N=N group stretching frequencies respectively. The PMR 
spectrum showed a multiplet with W-^  = 19Hz at 6 5.54 for one 
proton, ascribable for C3-aH. Two singlets, each integrating 
for one proton, displayed at 6 5.24 and 4.24, could be assign-
ed to the C7-6H (equatorial) and C6-eH axial) protons 
respectively. A sharp singlet for 3 protons seen at <5 1.98 
is due to the acetate protons at C3. CIO and C13 methyl pro-
tons appeared at 6 0.81 and 0.63. Remaining methyl protons 
were observed at 6 0.69. 
Reaction of 7a-bromo-3g-hydroxy-6-nitrocholest-5-ene (XXXV) 
with hydrazine 
The reaction of 7a-bromo-3e-hydroxy-6-nitrocholest-5-ene 
(XXXV) with hydrazine was effected in the similar manner. The 
usual work up of the reaction mixture and evaporation of the 
solvent gave an oil which was chromatographed on a silica gel 
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column to afford two products, iti.ps. 8 6 and 166 . 
98"l7 
(XXXV) (CXLVI) (CXLVII) 
Characterization of the compound, m.p. 86 , as 6a-nitro-3g,5-
oxido-se-cholestane (CXLVI) 
The compound, m.p. 86 , was analysed for C H. NO-,. 
Its UV spectrum showed absorption maxima at 24 2nm (e=598) 
which corresponds to saturated NO- chromophore. IR spectrum 
exhibited a strong band at 1550cm for saturated N0„ stretch-
ing frequency. The PMR spectrum gave a doublet with J = 12Hz 
at 6 4.85 for one proton assignable to C6-eH. Another doublet 
with J = 5Hz integrating for one proton at 6 3.8 5 was due to 
C3-equatorial proton (C3-aH; A/B cis). CIO and C13 methyl 
protons were seen at 6 0.7 3 and 0.54. Remaining methyl signals 
were observed at 6 0.67 and 0.56. 
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Characterization of the compound^ m.p. 166 , as 6a-nitro-5a-
cholestanoI3QyS-cd] pyrazoline (CXLVII) 
o 
The compound, m.p. 166 , showed a correct analysis for 
C-^H.cN^O-. UV spectrum of this product gave absorption maxi-
ma at 243 (e=670) and 340nm (e=l05) for saturated NO2 and N=N 
chromophoric groups respectively. IR spectrum of the product 
exhibited a strong band at 1550cm for the saturated NO and 
N=N stretching frequencies.Its PMR spectrum showed a two proton 
multiplet at 6 5.00 (W^ = 16Hz) assignable to C3-6 and C6-B 
protons. CIO and CI3 methyl protons were observed at 6 0.98 
and 0.54. Remaining methyl protons appeared at 6 0.73, 0.69 
and 0.57. 
The formation of pyrazolines (CXLII-CXLIV) can be 
rationalized by the following mechanism: 
8^17 
NH- .N. 
' ^ 0 " ^ 0 
(XXXVI) 
(XXXIV) 
(XXXV) 
R = 
R = 
R = 
CI 
OAc 
OH 
^ ("Br 
HN I r' V ^ 
2 O 
-_H20 
Vf 
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NO-: 
[B] [C] (CXLII-CXLIV) 
The attack of hydrozine at C-5 leads to the formation 
of a likely intermediate [A], which rearranges to give pyra-
zoline with nitroso group at C6[B]. During this change, the 
other nitrogen of hydrazine moity attacks at C7 from the 
backside to result into the pyrazoline derivative. The 
nitroso group at C6[B] oxidised to a more stable nitro group 
[C] . 
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It is evident by the exclusive formation of [7a,5-cd] 
pyrazolines that hydrazine did not replace bromine at C7 
position in the first instance (the C7-3-hydrazino derivatives 
were not at all formed). Rather, it underwent an addition -
elimination reaction which involved the initial attack of 
hydrazine at C5 where the olefinic nitro group acted as an 
a,6-unsaturated system. From this observation, it may be con-
cluded that the reaction of bromo-nitroolefins (XXXIV and XXXVI) 
with hydrazine is analogous to the reaction of nitroolefins 
49 
ine 
.50,51 
with diazomethane and the reaction of hydrazine with a,S-unsa-
turated ketones" 
With 3 3-acetoxy and 36-chloroanalogues (XXXIV) and 
(XXXVI), hydrazine gave (7a,5-cd) pyrazolines whereas in the 
case of reaction of 33-hydroxy derivative (XXXV), the product 
oxirane (CXLVI) formed alongwith 6 ci-nitro-5a-cholestano 
[3a,5-cd] pyrazoline (CXLVII). The formation of the oxido 
product can be explained by considering that hydrazine in this 
particular reaction behaved as a base and picked up the C3-0H 
group proton to produce the oxanion intermediate. Where upon, 
the oxanion formed, displaced 7a-bromine by attacking at C5, 
and subsequent reduction of nitroolefin afforded the product 
(CXLVI). 
106 
The formation of oxidocholestane (CXLVI) is outlined 
below: 
p8"l7 
12 2 O'^  
0 
-HBr 
- Br 
I 
NHn 
0 O^H 
(XXXV) 
Reducatio 
NH2NH2 
(CXLVI) 
The mechanism for the formation of 6a-nitro-5a-choles-
tano [3a,5-cd] pyrazoline has been given below: 
HN' 
H2N 
-H^O 
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[A] [B] 
NO, 
[C] (CXLVII) 
The oxido compound being under strain is unstable and 
therefore, the more accessible C3-position is attacked by the 
hydrazine molecule to produce 6a-nitro-5a-cholestano [3ct,5-cd] 
pyrazoline. 
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EXPERIMENTAL 
Reaction of 7a-bromo-36-chloro-6-nitrocholest-5-ene (XXXVI) 
with hydrazine ; 38-Chloro-6a--nitro-5a-cholestano [7a,5-cd] 
pyrazoline (CXLII) 
7a-Bromo-36-chloro-6-nitrocholest-5-ene (XXXVI) (2 g) 
was added to hydrazine-hydrate (80%; 60ml) and reaction mix-
o 
ture was heated under reflux at low temperature (50-60 ) for 
8 hours (the product turned brown at the completion of the 
reaction). Then contents were poured into water. The com-
pound separated as a brown solid was dissolved in chloroform, 
the chloroform layer was washed repeatedly with water, dried 
over anhydrous Na-SO. and filtered. The solvent was removed 
on a steam bath and an oily residue thus obtained was chroma-
tographed over silica gel column (40 g; BDH, Bombay). Elution 
with petroleum ether -ether (20:1) and crystallization from 
methanol afforded 36-chloro-6a-nitro-5a-cholestano [7a,5-cd] 
o 
p y r a z o l i n e (CXLII ) . Y i e l d , 1.6 g ; m . p . 160 . 
MS : - 4 7 7 ( M ^ ) . 
z 
UV(CHC1,) : X 2 4 5 ( e = 6 9 5 ) (NO,) a n d 3 4 0 n m ( e = 1 2 0 ) (N=N) . 
IR(KBr) : V 1550 (N0„ and N=N) a n d 770cm""'" ( C - C l ) . 
in,3.x * z 
PMR(CDCl3) : 6 5 . 3 0 ( s , I H , C 7 - 6 H ) ; 4 . 5 0 ( s , l H , C 3 - a H ) ; 
4 . 30 ( s , 1H,C6-6H) ; 1 . 1 0 ( s , 3H, C l O - C H ^ ) ; 0 . 6 1 ( s , 3H, CI3-CH2) ; 0 . 9 0 a n d 0 . 8 0 (other methyl pro tons) 
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Analysis Found : C, 61.1b; H, 9.24; N, 8.75 
^27"44^3°2^-'- ^®*3^i^^s : C, 67.92; H, 9.22; N, 8.80%. 
Reaction of 3S-acetoxy-7a-bromo-6-nitrocholest-5-ene (XXXIV) 
with hydrazine ; 6a-Nitro-5a-cholestano[7a,5-cd] pyrazoline 
(CXLIII) and 3g-hydroxy-6a-nitro-5ct-cholestano [7a ,5-cd] 
pyrazoline (XCLIV) 
A mixture of bromo compound (XXXIV) (2 g) and hydrazine-
hydrate (80%; 60ml) was heated under reflux at the temperature 
o 
50-60 , for 6 hours. After the completion of reaction (moni-
tored through TLC) the contents were mixed with water and 
worked up with chloroform in the usual way. Removal of the 
solvent gave an oil which was passed over a silica gel column 
(40g; BDH, Bombay). Elution with petroleum ether - ether (40:1) 
gave the white crystalline product (CXLIII) (crystallized 
o 
from petroleum ether). Yield, 0.30 g; m.p. 210 . 
MS - 443 (M"^) 
z 
UV(CHC1 ) 
IR(KBr) 
PMR(CDCl ) 
X 244(e=682) (N0_) and 360 nm (e=110)(N=N) 
rn3X 2. 
V 1555 (NO-,) and 1545cnr"'- (N=N). 
max z 
6 5.31 (s, IH, C7-BH); 4.30(s, IH, C6-BH) ; 
0.98(s, 3H, ClO-CH^); 0.63(s, 3H, CI3-CH3) 
0.90 and 0.80 (other methyl protons). 
no 
Analysis Found : C, 73.00 .-H, 10.09; N, 9.45 
C-^H N2O2 requires : C, 73.13; H, 10.15; N, 9.48%, 
Continued elution with petroleum ether - benzene (9:1) 
and crystallization from ether gave the second compound 
(CXLIV). Yield, 1.20 g; m.p. 212. 
MS : ? 459 (M"^) . 
UV(CHCl^) : X 244 (e=700) (NO-) and 340nm (e=124) 
J Itl3.X ^ 
(N=N). 
IR(KBr) : V 3350 (OH) and 1550cm"-'- (NO-, and N=N) . 
max ^ 
PMR(CDCl2) : 6 5.30(s, IH, C7-6H); 4.60 (m, IH, w| = 20Hz, 
C3-aH) ; 4.28 (s, IH, C6-3H) ; 2.80 (m, IH, 
exchangeable with D2O, OH); 0.90 (s, 3H, ClO-CH^); 
0.57 (s, 3H, CI3-CH2); 0.82 and 0.76 (remaining 
methyl protons). 
Analysis Found : C, 70.74; H, 9.76; N, 9.10 
^27^45^3^3 ^^q^^^^s '• ^' ''^'^^' K' 9.80; N, 9.15%. 
Reaction of 3 3-hydroxy-6a-nitro-5ci-cholestano [7a,5-cd] pyrazoline 
(CXLIV) with pyridine - acetic anhydride ; 3B-Acetoxy-6a-nitro-5a-
cholestano [7a,5-cd] pyrazoline (CXLV) 
The mixture of purified pyridine and freshly distilled 
acetic anhydride (20 ml; 1:1) and the compound (CXLIV; 0.5 g) 
I l l 
was heated on steam bath under reflux for 2 hours. After 
the complete transformation of starting material into product 
(monitored through TLC), the reaction mixture was cooled and 
poured into a large amount of ice-cold water and extracted 
with chloroform. The organic layer was washed successively 
with water, sodium bicarbonate solution ('\' 5%), water, dried 
over anhydrous Na2S0. and filtered. Evaporation of the sol-
vent and crystallization (from methanol) gave the product 
(CXLV). Yield, 0.40g; m.p, 200 . 
MS - 501 (M"^). z 
UV(CHC1 ) ,^„=>,,244 (£=718) (NO-,) and 340 nm (e=114) 
(N=N). 
IR(KBr) -1 Vrn^ l^^ ao (CH.,COO) and 1545cm (NO,, and N=N) 
PMR(CDCl2) 6 5.54 (m, IH, W^ = 19Hz, C3-aH); 5.24 
(s, IH, C7-BH); 4.24 (s, IH, C6-BH); 1.98 
(s, 3H, CH3COO); 0.81 (s, 3H, CIO-CH3); 0.63 
(s, 3H, CIS-CH^); 0.69 (remaining methyl 
protons). 
Analysis Found C, 69.28; H, 9.45; N, 8.40 
^29"47^3°4 ^eq^i^es : C, 69.46; H, 9.38; N, 8.38%, 
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Reaction of 7a-bromo-3B-hydroxy-6-nitrocholest-5-ene (XXXV) 
with hydrazine ; 6a-Nitro-3g / 5-oxido-5g-cholestane (CXLVI) 
and 6a-nitro-5a-cholestano[3a,5-cd]pyrazoline (CXLVII) 
The bromo compound (XXXV;2g) was added to a solution 
of hydrazine-hydrate (8 0%; 60 ml) and was refluxed for 8 
hours when reaction was over (checked through T L C ) . After 
usual work up and evaporation of the solvent an oily residue 
obtained, was chromatographed over a silica gel column (40g, 
BDH, Bombay). Elution with petroleum ether - ethylacetate 
o 
(90:1) gave the product (CXLVI). Yield, 0.90 g; m.p. 86 . 
MS 
UV(CHCl2) 
IR(KBr) 
PMR(CDCl-) 
2 431 (M"^) 
z 
X 242 nm (e=598) (NO^) 
max 2. 
V 1550cm •"• N0„ 
max 2 
64.85 (d, IH, J = 12Hz, C6-6H); 3.85(d, IH, 
J = 5Hz, C3-aH); 0.73 (s, 3H, ClO-CH^); 0-54 
(s, 3H, CI3-CH2); 0.67 and 0.56 (other methyl 
protons). 
Analysis Found C, 75.00; H, 10.53; N, 3.25 
C2-,H._N0^ requires : C, 75.17; H, 10.44; N, 3.24%. 
Further elution with petroleum ether - ethyl acetate 
(20:1) and crystallization from petroleum ether afforded the 
product (CXLVII). Yield, 0.60 g; m.p. 1 6 6 . 
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MS ^ 443{M ) 
UVICHCI^) \ 2 4 3 ( e = 6 7 0 ) (N0„) a n d 340nm ( e = 1 0 5 ) ni3x z 
(N=N). 
IR(KBr) V 1550cm ^  (NO^ and N=N) 
max 2 
PMRCCDCl-) 6 5.00 (m, 2H, W^ = 16Hz, C6-6H and C3-6H); 
0.98 (s, 3H, ClO-CH^); 0.54 (s, 3H, CI3-CH2); 
0.73, 0.69 and 0.57 (other methyl protons). 
Analysis Found : C, 73.28; H, 10.06; N, 9.43 
C„.,H^^N^O^ requires 27 45 3 2 ^ C, 73.13; H, 10.15; N, 9.48% 
PART FOUR 
AMINOSTEROIDS 
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THEORETICAL 
An aminosteroid may be defined as a steroidal compound 
which has an amino group linked with its carbon skeleton. 
The aminosteroids may be prepared by the condensation or sub-
stitution of suitable steroids with ammonia or amine (parti-
cularly primary and secondary) or by the reduction of a suit-
able functionality attached to its nucleus e.g.(CXLVIII) and 
(CXLIX). 
NHCH2CH3 
(CXLVIII) (CXLIX) 
Most of the aminosteroids show important biological 
activities. Some pregnane derivatives with amino substituted 
52 
side chain demonstrate antiarythritic activity. Aminoes-
53 tratrienols . and one ent-16a- methylamino-3-methoxy-l,3,5 
54 (10)-estratrien-176-0I hydrochloride exhibit antiarrhythmic 
55 property. 17B-Aminooxazoyl steroidal derivatives , 17 6-amino-
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36-n\ethoxy-5-androstene and related derivatives , 6ci-fluoro-
ll6-hydroxy-16a-methyl-21-(aminoacyloxy)pregna-1, 4-diene-3, 
57 20-diones and 176-(dialkyl-ammoalkyl) amino-5a-androstano 
58 [3 ,2-c]-1'-phenylpyrazoles and derivatives exhibit antiin-
flairanatory activity. 13-Alkyl-17a-aminoalkynyl-3-chlorogona-3, 
59 5-dien-17-ols and 17-alkanoates and their salts are useful 
as trichomonacides, fungicides, amoebicides and bactericides. 
60 17a-Aminoalkyl and alkinyl-19-norsteroidal-3, 5-dienes are 
biocidally active, especially against pathogenic amoebae, 
fungi and trichomonads. 13-Alkyl-17a-(3-amino-l-propynyl)-17-
hydroxygon-4-en-3-one cyclic ethylene dithio ketal and their salts 
are useful trichomonacides, amoebicides and bronchodilators. 
Among so many aminosteroids of potential biological 
activity, N-[3-hydroxy-l,3,5(10)-estratrien-17 -yl]-3-hydroxy-
6 2 
propylamine has prolonged anticoagulant and brief estrogenic 
effects; 17-tertiary aminomethyltestosterone derivatives 
have antiandrogenic, hypocholesterolemic and central nervous 
system depressant activities. 6 3-Amino-17B-carboxy-3ci, 5a-
64 
cycloandrostanes possess growth regulating activity and 3 -
dimethylaminoacetoxy-20-methyl-20-dimethylamino-5 6-pregnane 
was used for the treatment of angina, asthma, bronchial, arte-
rial and visceral spasms and circulatory troubles. 
In view of the realization of medicinal importance of 
steroidal amines, a number of researchers have prepared these 
116 
compounds and studied their biological activities. The work 
described here contains only the substitution reaction between 
steroidal substrates and amines for the synthesis of aminoste-
roids. 
Sax and Bernstein, prepared a number of 7-aminosteroids 
(particularly anilino derivatives) by treating 7-bromocholest-
5-enes (CL) with different amines, under a variety of conditions 
The amines (CLI) obtained were hydrolysed to the 3B-hydroxy 
analogues (CLII). 
NR" = 
(CD 
NCHgH^; R = CH^ 
R^NH 
Hydrolys is 
NR-" = 
NR = 
NHCgH5; R = C^H^ 
NHCgH^; R = (NO)2CgH5 
NR^ = NHCgH^NHCOCH^; R = C^H^ e t c , 
( C L I I ) 
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fi 7 
Dodgson and Howarth prepared a number of steroidal 
amines(CLIII-CLVI) of possible use in the treatment of amoe-
bic dysentry. But, none of them was found to be sufficiently 
active in low doses. 
^8^17 
•^ S^ IV 
(CLIII) (CLIV) 
R=NMe2,NHCH2CH2NEt2 R=NMe, 
NMeCH2CH2NEt2 
?"3 
CHCH2CH2K'' 
(CLV) 
R = OH; R-"- = NH2 
R = OH; R^ = NMe2 
R = NMe2; ^^ ^ COOMe 
R = R"^  = NMe^ 
(CLVI) 
R = R = NMe. 
R = R = NH, 
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C Q 
Davis et at. replaced tosyloxy group from 38-tosyloxy-
5a-androstan-17-one (CLVII) by several aliphatic and heterocy-
clic secondary amines to obtain 3a-aminosteroids (CLVIII). 
0 
(CLVIII) 
NR. N 
V 
/ 
N 
V 
N NH 
NMe.CH2Ph, NMe2,NEt2 
In contrast, reaction of 3g,176-dimesyloxy-5a-androstane 
(CLIX) with pyrrolidine, afforded 176-mesyloxy-3a-pyrrolidin-l'-
yl-5a-androstane (CLX) in high yield. 
)Ms 
MsO 
(CLIX) (CLX) 
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Davis e.t at. further carried out the synthesis of some 
more aminosteroids (CLXIII and CLXIV)by either treating 173-
tosylates (CLXI) with various amines or by first converting 
the 173-tosylates (CLXI) to azide derivative (CLXII) and then 
reducing the latter with lithium aluminium hydride to get 3B-
hydroxy amine (CLXIV). During the reaction acetate group 
suffered hydrolysis to form 36-hydroxy analogue. 
OTs 
(CLXI) H 
\ 
(CLXII) 
LAH 
H 
(CLXIII) 
/ • 
NR2=NMe,-N V 
/ 
-N 
V 
/ 
-N 
\ 
\ 
0 
/ 
(CLXIV) 
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70 Hewett e.t at. carried out the synthesis of 166-piperi-
dino and-morpholino-17-ketones (CLXVI) from 16a-bromo-17-ketone 
(CLXV); reduction of these amines gave the corresponding cis-
16 8-amino-17B-ols (CLXVII). 
Reduction 
5 ^ < 
R 
(CLXV) (CLXVI) (CLXVII) 
R=-
f 
V 
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o 
Hewett e-t <xt. also prepared 3a-morpholino-5a-androst-
23-ol-17-one (CLXIX) by the replacement of bromine of 3a-bromo-
5a-androstan-23-ol-17-one (CLXVIII) with morpholine. 
(CLXVIII) (CLXIX) 
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72 
Pinkus and Cohen reported the formation of the dimeric 
secondary diaxial amine (CLXXI) in addition to the major pro-
duct, the primary axial amine (CLXXII) by the aminolysis of 
50-cholestan- 36-yl tosylate (CLXX) in presence of relatively 
small amount of anhydrous ammonia. 
CgH-|_7 
Anhyd.NHj ^ 
(CLXX) 
.73 
(CLXXI) 
(CLXXII) H2N 
Koga tt al. stereoselectively aminated the dibromoan-
drostenones androstenones (CLXXIII) with morpholine and pipe-
razine to produce 4-bromo enones (CLXXIV). Subsequent treatment 
with amines yielded disubstituted ketones (CLXXV). The reac-
tions proceeded in high yields in both steps. 
R 
Br 
(CLXXIV) 
X=0, NCH2CH20H,NMe 
X-^=0 ,NCH2CH20H,NMe 
•X 
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„74 Koga at at. also treated the dibromoketones (CLXXIII) 
with cyclic amines (CLXXVI) at ambient temperature to obtain 
diamine steroid (CLXXV). CLXXV (X=NH) was acetylated to get 
(CLXXVII). 
H 
V y / ^ 
(CLXXVI) 
R=C8H27,OAc X=NH,NMe,N(CH2)2OH,0 
(CLXXV) (CLXXVII) 
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DISCUSSION 
The fact that aminosteroids are generally associated 
with some important biological activities, motivated its pre-
paration by the substitution reaction of 7a-bromo-6-nitrocho-
lest-5-enes (XXXIV-XXXVI) with easily accessible amines. 
98H17 
(XXXIV) 
(XXXVI) 
(XXXV) 
R 
OAc 
CI 
OH 
AcO 
NH-CH-
(CLXXVIII) 
N ^ 2 3 
^CH2CH3 
(CLXXIX) (CLXXX) (CLXXXI) 
NH-CH- NH-CH-
(CLXXXII) (CLXXXIII) 
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Reaction of 3&-acetoxy-7a-bromo-6-nitrocholest-5-ene (XXXIV) 
with methylamine 
3e-Acetoxy-7a-bromo-6-nitrocholest-5-ene (XXXIV) was 
o 
subjected to reaction with methylamine at -v 50 on a heating 
mantel. At the completion of the reaction, the reaction mix-
ture was poured into water and extracted with chloroform. 
The organic layer was washed repeatedly with water and dried 
over anhydrous Na-SO.. The removal of the solvent gave a non-
crystallizable oil. 
CH^NH, 
J ^ 5^ 
NH-CH-
(XXXIV) (CLXXVIII) 
Characterization of the oil as 7B-(N-methyl)amino-6-nitrocho-
lesta-3, 5-diene (CLXXVIII) 
The compoundobtained as an oil was analysed correctly 
.+ for C_oH.,N_0_ (M,442). The UV spectrum of this product showed 
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the absorption maxima at 250nm (£=4563) which indicated 
the extended conjugation. Its IR spectrum exhibited bands 
at 3400,3050,1640,1520 and 1380cm~ compatible with N-H,=C-H, 
C=C-C=C and N0_ stretching frequencies. PMR spectrum showing 
a two proton(C3 and C4 protons)multiplet centred at 6 6.00 
further supported the extended conjugation. A doublet having 
J=9Hz integrating for 1 proton at 6 3.58 could be ascribable 
for C7-01H. A broad singlet resonating at 6 3.4 5 for one proton 
was assigned to the NH proton.A doublet with J = 13Hz appear-
ing at 6 2.25 for 3 protons was due to N-CH- protons. CIO and 
C13 methyl protons were observed at 6 0.99 and 0.58 respecti-
vely. Remaining methyl protons were seen at <5 0.74 and 0.67. 
Reaction of 3g-acetoxy-7a-bromo-6-nitrocholest-5-ene(XXXIV) 
with dimethylamine 
The reaction of 36-acetoxy-7o'-bromo-6-nitrocholest-
5-ene (XXXIV) was carried out with dimethylamine at low 
o 
temperature of 50-60 . After the completion of reaction, 
contents were poured into water and extracted with chlorofonn. 
Ihe CHCl^ layer was washed successively with water, hydrochloric 
acid ('\'5%) , water and dried over Na2S0. anhydrous. The 
residue thus obtained, on column chromatography over a 
o o 
silica gel column afforded two compounds, m.ps. 10 3 and 118. 
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AcO 
CgHj_7 
(XXXIV) (CLXXIX) (CLXXX) 
Characterization of the compound, m.p. 118 , as 7g-(N,N-dimethyl) 
amino-6-nitrocholesta-3,5-diene (CLXXIX) 
o 
The compound, m.p. 118 , gave analysis for C„„H.oN„0„ 
(M , 456). The UV spectrum of this compound showed absorption 
maxima at 247nm (e=4886). Its IR spectrum displayed bands at 
3010, 1640, 1520 and 1370cm~^ for (=C-H), C=C and olefinic NO-
stretching frequencies respectively. PMR spectrum of this 
compound gave a singlet for 2 vinylic protons (C3 and C4) at 
6 5.98. A doublet with J = 6Hz for 1 protons appearing at 
6 3.73 can be assigned to C7-aH. A sharp singlet for 6 protons 
of N,N-dimethylamino group was seen at 6 2.30. CIO and C13 
methyl protons appeared at 6 0.91 and 0.62. Remaining methyl 
protons were seen at 6 0.8 2 and 0.75. 
Characterization of the compound, m.p. 103, as 33-acetoxy-6-
nitrocholesta-4,6-diene (CLXXX) 
o 
The compound, m.p. 103, gave analysis for C H NO 
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(M , 471). Its UV spectrum gave absorption maxima at 247nm 
(e=8230) for nitroolefin. The IR spectrum displayed a band 
at 3030 for the =C-H and a very strong band at 17300117 for 
the CHjCOO stretching frequency. Bands at 1520 and ISeOcm" 
appeared for olefinic NO2 stretching and bending vibrations 
respectively. The PMR spectrum of this product exhibited a 
singlet at 6 6.45 for one proton assignable to C7-proton. 
The appearance of this proton at lower field than normal vinylic 
proton is due to the olefinic nitro group. A singlet at 6 5.70 
for 1 proton could be ascribed to C4-vinylic proton. A mul-
tiplet observed at 6 5.30 (W-2 = 20Hz) is unambiguously for C3-
axial proton. A singlet integrating for 3 protons at 6 2.00 
is due to acetate protons. CIO and C13 methyl protons were 
observed at 6 0.98 and 0.60 respectively. Remaining methyl 
protons appeared at 6 0.82, 0.77 and 0.73. This structure was 
further confirmed by comparing it(m.p,,m.m.p, co-TLC and 
17 IR) with authentic sample. 
Reaction of 3B-acetoxy-7a-bromo-6-nitrocholest-5-ene (XXXIV) 
with diethylamine 
The reaction of 33-acetoxy-7a-bromo-6-nitrocholest-5-
ene (XXXIV) was performed in the similar manner. Usual work up 
o 
and crystallization afforded a compound, m.p. 159 . 
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*^ 8"l7 
AcO 
CH3CH2, 
NH 
CH„CH, / 2 3 
CH2CH3 
(XXXIV) (CLXXXI) 
Characterization of the compound,m.p.159 , as 7B-(N^N-diethyl)-
araino-6-nitrocholesta-3 ,5-diene (CLXXXI) 
o 
The compound, m.p. 159 , was analysed for C-^H-^N-O-
(M , 484). The UV spectrum of this product showed absorption 
maxima at 247nm (e=5043).lR spectrum exhibited absorption 
bands at 3060, 1640 and 1525cnr-'- for =C-H, C=C and olefinic 
NO- stretching frequencies respectively.Its PMR spectrum gave 
a triplet like signal integrating for 2 protons at 6 6.00 
which can be assigned for the C3 and C4 vinylic protons. A 
doublet having J = 7Hz for 1 proton appearing at 5 3.72 
could be attributed to the C7-a proton. A multiplet cen-
tered at 6 2.62 for 4 protons may be inputed to the 
-CH--N-CH_- protons. CIO and C13 methyl protons were seen 
at 6 1.02 and 0.64 respectively. Remaining methyl protons 
including the two methyl groups of diethyl amino group 
observed at 6 1.00,0.94,0.88, 0.82 and 0.75. 
Reaction of 7a-bromo-3g-chloro-6-nitrocholest-5-ene (XXXVI) 
with methylamine 
The reaction of 7a-bromo-33-chloro-6-nitrocholest-
5-ene (XXXVI)with methylamine was carried out in a similar 
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manner. Usual work up and column chromatography over silica 
gel provided a non-crystallizable oil. 
98^17 
CH3NH2 
NH-CH-
(XXXVI) (CLXXXII) 
Characterization of the oil as 7g-(N-flvethyl)-amino-3g-chloro-
-6-nitrocholesta-3,5-diene (CLXXXII) 
The oil gave an analysis for C-^ H.^ N^ 0„C1 (M , 476) and 
showed positive Beilstein test for the presence of chlorine. 
Its UV spectrum showed absorption maxima at 246nm (e=4322). 
IR spectrum of this product exhibited absorption bands at 
3380, 3050, 1640, 1530 and 1390, and 760cnr which correspond 
to N-H, =C-H, C=C, olefinic NO and C-Cl stretching frequen-
cies. Its PMR spectrum displayed a triplet like signal at 
6 6.00 for 1 proton assignable to C4-vinylic proton. A mul-
tiplet (W^ - = 8 Hz) observed at 6 3.48 for 1 proton could be 
due to the C7-aproton. A doublet at 6 3.20 integrating for 
1 proton and exchangeable with D„0 was ascribable to the N-H 
proton of amino group. A doublet (J=15Hz) integrating for 3 
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protons appeared at 6 2.25 was imputed to -N-CH. protons. 
CIO and C13 methyl proton were observed at 6 0.94 and 0.60 
respectively. Remaining methyl protons were seen at 6 0.80, 
0.73 and 0.68. 
Reaction of 7a-bromo-3B-chloro-6-nitrocholest-5-ene (XXXVI) 
with dimethylamine 
The reaction of 7a-bromo-33-chloro-6-nitrocholest-5-
ene (XXXIV) with dimethylamine was effected in a similar 
manner. Usual work up and crystallization afforded a compound, 
o 
m.p. 118 . 
C8H17 
CH. 
CH. NH 
(XXXVI) (CLXXIX) 
Characterization of the compound, m.p. 118, as 7B-(N,N-dimethyl) 
amino-6-nitrocholesta-3,5-diene(CLXXIX) 
The compound, m.p. 118, gave correct analysis for 
C-qH.pN-O- (M , 456). Its UV spectrum gave absorption maxima 
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at 247nm (£=4886) which suggested the extended conjugation 
of nitroolefin. IR spectrum exhibited absorption bands com-
patible with =C-H OOlOcm" ), C=C (I640cm~ ) and olefinic 
NO2(1520 and 1370cm ) frequencies. The PMR spectrum where-
in a singlet for two vinylic protons (C3 and C4) was observed 
at 6 5.98, supported the extended conjugation. A doublet 
(J = 6Hz) for C7-a proton was observed at 6 3.73 and a sing-
let for 6 protons at 6 2.30 was ascribable to N,N-dimethyla-
mino protons. CIO and CI3 methyl protons were observed at 
6 0.91 and 0.62 respectively. Remaining methyl protons were 
seent at 6 0.82 and 0.75. 
Moreover, this compound was found to be identifical 
in all respects (m.p., co-TLC and IR) with the compound 
(CLXXIX) obtained by the reaction of 33-acetoxy-7a-bromo-6-
nitrocholest-5-ene with dimethylamine. 
Reaction of 7a-bromo-33-chloro-6-nitrocholest-5-ene (XXXVI) 
with diethylamine 
The reaction of 7a-bromo-33-chloro-6-nitrocholest-5-
ene (XXXVI) with diethylamine was carried out in the similar 
manner. Usual work up and crystallization provided a compound, 
o 
m.p. 159 . 
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^8^17 
CH2CH2 
J—J, 5>_ 
/CH2CH3 
CH2CH3 
(XXXIV) (CLXXXI) 
Characterization of the compound, m.p. 159 , as 7g-(N,N-
diethyl) amino-6-nitrocholesta-3,5-diene (CLXXXI) 
0 
The compound, m.p. 159 , analysed for C^-H „N 0„ 
(M , 484). The UV spectrum showed absorption maxima at 
247nm (e=5043). Its IR spectrum displayed bands at 3060(=C-H), 
1640 (C=C) and 1525cnr (NO2). PMR spectrum showed a triplet 
like signal for two protons (C3 and C4) at 6 6.00, a doublet 
(J = 7Hz) for C7-aH at 6 3.72 and a multiplet for 4 methylene 
protons of N,N-diethyl group at 6 2.62. Methyl protons were 
seen at 6 1.02, 1.00,0.94, 0.88, 0.82, 0.75 and 0.64. 
Moreover, this product was found identical in all 
respect (m.p., m.m.p.,co-TLC and IR) with the product (CLXXXI) 
obtained by the reaction of 33-acetoxy-7a-bromo-6-nitrocho-
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lest-5-ene(XXXIV) with diethylamine. 
Reaction of 7tt-bromo-3B-hydroxy-6-nitrocholest-5-ene (XXXV) 
with methylamine 
The reaction of 3B-hydroxy analogue (XXXV) with 
methylamine was performed in the usual manner. After the 
completion of the reaction and purification on a silica gel 
column, a non-crystallizable oil was obtained. 
NH-CH, 
(XXXV) (CLXXXIII) 
Characterization of the oil as 73 -(N-methyl)amino-3B-hydroxy-6-
nitrocholest-5-ene (CLXXXIII) 
The oil gave analysis for ^2Q^AQ^2^3 ^^  ' ^^^^ - "^ ^^  
UV spectrum of this compound showed absorption maxima at 
227nm (G=2877) . Its IR spectrum displayed absorption bands 
l5^ 
at 3350, 1650, 1525 and 1380cnr^ for 0-H and N-H, C=C and 
olefinic NO^ stretching frequencies respectively. PMR spec-
trum displayed a multiplet (W2- = 2lHz) at 6 3.60 for 1 proton 
assignable to C3-aH. A doublet (J = 9Hz) at 6 3.50 integra-
ting for 1 proton could assigned to C7-aH. Another multiplet 
with Wy = 8Hz at 6 3.30, exchangeable with D-0, appeared for 
NH proton. A broad singlet at 6 2.80 integrating for 1 
proton and exchangeable with D^O was due to OH proton at C3. 
A doublet with J = 13Hz appearing at 6 2,25 for three protons 
was due to N-CH^ protons. CIO and C13 methyl protons appeared 
at 6 0.98 and 0.68. Remaining methyl protons were seen at 
6 0.81, 0.75 and 0.72. 
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EXPERIMENTAL 
Reaction of 38-acetoxy-7a-bronio-6-nitrocholest-5-ene (XXXIV) 
with methylamine ; 7g-(N-methyl)Amino-6-nitrocholesta-3;5-
diene (CLXXVIII) 
33-Acetoxy-7a-bromo-6-nitrocholest-5-ene(XXXIV) (2g) 
was added to a solution of methylamine (40%; 50 ml) and the 
o 
reaction mixture was heated under reflux at "^  50 for 12 
hours. The change of colour of the reactant from yellow to 
deep organe marked the completion of reaction (the progress 
of reaction was monitored by TLC). The reaction mixture 
was then cooled to room temperature, mixed with large amount 
of water and extracted with chloroform. The organic layer 
was washed successively with water, hydrochloric acid ( "^  5%), 
water, dried over anhydrous Na2S0. and filtered. Evaporation 
of the solvent on a steam bath gave an oil which was chroma-
tographed on a silica gel column (40 g; BDH, Bombay). 
Elution with petroleum ether - ether (30:1) gave product 
(CLXXVIII) as a non-crystallizable oil (ca 1.30 g), 
MS : 5 442 (M"^) . 
UV(CHCl-) : A^,^250nm (e=4563). 
J rua.X 
IR(Neat) : v 3400(NH); 3050(=C-H); 1640 (C=C); 1520 
in3.x 
and 1380cm ( o l e f i n i c N0„). 
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PMR(CCl^) : 6 6.00(m, 2H, C3-H and C4-H); 3.58(d, IH, 
J = 9Hz, C7-aH); 3.45(br, s, IH, exchangeable 
with D2O, NH); 2.25(d, 3H, J = 13Hz, NH-CH^); 
0.99 (s, 3H, ClO-CH ); 0.58 (s, 3H, C13-CH ); 
0.74 and 0.67 (other methyl protons). 
Analysis Found : C, 75.89; H, 10.38; N, 6.34 
^28^46^2^2 ^^<5^i^es : C, 76.01; H, 10.40; N, 6.33%. 
Reaction of 3B-acetoxy-7a-bromo-6-nitrocholest-5-ene(XXXIV) 
with dimethylamine : 7B-(N,N-dimethyl)Amino-6-nitrocholesta-
3,5-diene (CLXXIX) and 3g-acetoxy-6-nitrocholesta-4,6-diene 
(CLXXX) 
A mixture of bromo compound (XXXIV; 2 g) and dimethyl-
amine solution (40%, 50 ml) was refluxed for 9 hours after 
which time the reaction was over (progress of the reaction 
checked through TLC). The reaction mixture was poured into 
water and extracted with chloroform in the usual manner. 
The removal of the solvent on a steam bath gave an oily 
residue, which contained a mixture of two compounds. The oily 
residue was subjected to column chromatography over a silica 
gel column (40 g; BDH, Bombay). Elution with petroleum ether -
ether (20:1) followed by crystallization (from methanol) 
provided 7 3-(N,N-dimethyl)amino-6-nitrocholesta-3,5-diene 
(CLXXIX). Yield, 0.70 g; m.p. 118. 
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MS ~ 456 (M"^) . 2 
UViCHCl^) 
IR(KBr) 
X 247nm(e=4886) 
max 
V 3010(=C-H); 1640 (C=C); 1520 and 1370cm 
max 
-1 
(olefinic NO2)• 
PMR(CDCl3) 6 5.98 (s3,C3-Hand C4-H) ; 3.7 3 (d, IH, J =6Hz, 
CH 
C7-CIH) ; 2.30(s, 6H, Nl!^  - 3 ) ; 0.91{s, 3H, 
GH3 
CIO-CH3); 0.62 (s, 3H, C13-CH ) ; 0.82 and 0.75 
(other methyl protons). 
Analysis Found : C, 76.11; H, 10.58; N, 6.16 
S9"48^2°2 requires : C, 76.31; H, 10.52; N, 6.14%. 
Continued elution with petroleum ether - benzene (1:1) 
afforded 36-acetoxy-6-nitrocholesta-4, 6-diene (CLXXX) 
o 
(crystallized from methanol). Yield,1 g; m.p. 103 (reported^ 
o 
m.p. 103 ). 
17 
MS 2 471 (M"^). z 
UV(CHC1 ) A 247nm(e=8230) 
max 
IR(KBr) V 3030(=C-H); 1730(OCOCH^); 1615 (C=C); 
max 3 
1520, 1360 (olefinic NO2); 1230 and 1020cm 
(C-0). 
-1 
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PMRiCDCl^) : 6 6.45(s, IH, C7-H); 5.70(s, IH, C4-H); 
5.30(m, IH, W^ = 20Hz, C3-aH); 2.00(s, 3H, 
OCOCH^) ; 0.98 (s, 3H, ClO-CH^); 0.60 (s, 3H, 
CIS-CH^); 0.82, 0.77 and 0.73 (other methyl 
protons). 
Analysis Found : C, 7 3.80; H, 9.59; N, 2.97 
^29^45^°4 ^^^^i^^s = C' 73.88; H, 9.55; N, 2.97%. 
Reaction of 36-acetoxy-7a-bromo-6-nitrocholest-5-ene(XXXIV) 
with diethylamine : 7B-(N,N-diethyl) Amino-6-nitrocholesta-3, 
5-diene (CLXXXI) 
To a solution of diethylamine (99.5%; 50 ml) was 
added the bromo compound (XXXIV) (2 g) and refluxed for 3 
hours. After usual work up of the reaction mixture and eva-
poration of the solvent an oily residue was obtained. The 
residue was chromatographed over a silica gel column 
(40 g; BDH, Bombay). Elution with petroleum ether and 
crystallization from methanol gave 76-(N,N-diethyl) amino-6-
o 
nitrocholesta-3,5-diene (CLXXXI). Yield/1.6 g; m.p. 159 . 
MS : - 484 (M"^) . 
z 
UV(CHCl2) : A^^j^247nm(e=5043) . 
IR(KBr) : V 3060 ( =C-H); 1640 (C=C) ; 1525 and 1370cm"^ 
max 
(olefinic NO2). 
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PMR(CDC1-.) : 6 6.00 (t - like,2H, C2-H and C3-H) ; 3.72 
(d, IH, J = 7Hz, C7-aH); 2.62 (m,4H,N ); 
C^H CH 
1.02(s,3H,C10-CH3); 0.64(s,3H,CI3-CH3); l.QO, 
0.94, 0.88, 0.82 and 0.75 (remaining methyl 
protons). 
Analysis Found : C, 76.76; H, 10.80; N, 5.80 
^3l"52^2°2 requires : C, 76.85; H, 10.74; N, 5.78%. 
Reaction of 7a-bromo-3B-chloro-6-nitrocholest-5-ene(XXXVI)with 
methylamine ; 76-(N-methyl)Amino-3B-chloro-6-nitrocholesta-3,5-
diene (CLXXXII) 
A mixture of compound (XXXVI;2 g)and methylamine (4 0%; 
50 ml) was refluxed for 6 hours in the similar way. Usual work 
up of the reaction mixture and removal of the solvent gave an 
oil which was passed over a silica gel column (4Og;BDH,Bombay), 
Elution with petroleum ether -ether (40:1) gave a non-crystal-
lizable oil (ca 1.50g). 
MS : - 476 (M"*") . 
UV(CHCl^) : X 246nm (e=4322). 3 max 
IR(Neat) : v 3380 (NH);3050(=C-H);1640(C=C); 1530,1390 
rnsx 
olefinic NO2) and 760cm~ (C-Cl) . 
PMR(CDCl2) : 6 6.00 (t-like, IH, C4-H); 3.48(m,lH W^ = 8Hz, 
C7-aH); 3.20 (d, IH, J = 7Hz, exchangeable 
with D2O, NH); 2.25 (d, 3H,J = 15Hz,N-CH3); 
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0.94(s, 3H, CIO-CH3); 0.60 (s, 3H, CI3-CH3); 
0.80, 0,73 and 0.68 (other methyl protons). 
Analysis Found : C, 70.47; H, 9.49; N, 5.90 
C gH N_0_C1 requires : C, 70.58; H, 9.45; N, 5.88% 
Reaction of 7a-bromo-3B-chloro-6-nitrocholest-5-ene(XXXVI) 
with dimethylamine : 7B-(N,N-dimethyl)Amino-6-nitrocho-
lesta-3 ,5-diene (CLXXIX) 
The bromo compound (XXXVI; 2 g) was added to a solution 
of dimethylamine (40%; 50 ml) and refluxed at low temperature 
o 
(50-60 ) . The reaction was over after 4 hours (the progress 
of the reaction was monitored through TLC). The reaction 
mixture was worked up in the usual manner. Evaporation of 
the solvent provided an oily residue which on column chroma-
tography and subsequent crystallization from methanol gave 
o 
a compound (Yield 1.5 g; m.p. 118 ) which was found i d e n t i c a l 
with product (CLXXIX) in a l l r e s p e c t s (m.p. ,m.m.p. and co-TLC). 
Reaction of 7a -b romo-3g -ch lo ro -6 -n i t r ocho l e s t -5 - ene (XXXVI) 
with d ie thylamine : 7 6 - ( N , N - d i e t h y l ) A m i n e - 6 - n i t r o c h o l e s t a - 3 , 5 -
diene (CLXXXI) 
7a -Bromo-3B-ch loro-6-n i t rocho les t -5 -ene (XXXVI) (2 g) 
o 
was treated under reflux around 50-60 with diethylamine 
(99.5%; 50 ml) for 4 hours. The reaction mixture was then 
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poured into water and extracted with chloroform in the usual 
manner. Evaporation of the solvent and crystallization from 
methanol gave 7B-(N,N-diethyl)amino-6-nitro-cholesta-3,5-diene 
o 
(CLXXXI)as fine crystals, m.p. 159 . This compound was found 
to be identical with the product (CLXXXI) obtained by the 
reaction of reactant (XXXIV) with diethylamine in all respects. 
Reaction of 7a-bromo-3g-hydroxy-6-nitrocholest-5-ene(XXXV) 
with methylamine : 7 g-(N-methyl)Amino-3 3-hydroxy-6-nitrocho-
lest-5-ene (CLXXXIII) 
To a solution of methylamine (40%; 50 ml), was added 
7a-bromo-3B-hydroxy-nitrocholest-5-ene (XXXV; 2 g) and the 
o 
reaction mixture was heated under reflux at around 40-50 
for 4 hours by which time the reaction was over. The reaction 
mixture was then worked up in the usual way, the solvent eva-
porated to obtain an oily residue which was chromatographed 
over a silica gel column. Elution from petroleum ether -
ether (15:1) gave a non-crystallizable product (CLXXXIII) 
(ca 1.20g). 
MS : - 460 (M"^ ) . 
z 
UV(CHC1,) : X 227nm(£=2877). 
IR(Neat) : v 3350 (OH, NH); 1650 (C=C), 1525 and 
msx 
1380cnr (olefinic NO2). 
142 
PMR(CDC1 ) 6 3.60 (m, IH, Wi = 21Hz, C3-aH); 3.50 (d, 
IH, J = 9Hz, C7-aH); 3.30 (m, IH, W^ = 8 Hz, 
exchangeable with D2O, NH); 2.80 (br, s, IH, 
exchangeable with D2O, OH); 2.25 (d, 3H, 
J = 13Hz, NH-CH^); 0.98 (s, 3H, ClO-CH^); 
0.68 (s, 3H, C13-CH ) ; 0.81, 0.75 and 0.72 
( remaining methyl protons). 
Analysis Found : C, 72.96; H, 10.45; N, 6.10 
^28"48N2°3 requires C, 73,04; H, 10.43; N, 6.08%, 
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